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The regular meeting of the Society was held Saturday evening, January 
moj 1886,..at the residence of. Dr... C. Register, President Darby in 


the chair. A paper was read upon: 


THE WISDOM TEETH. 


BY J. D. THOMAS, D. D. S. 


The troubles arising from the growth and retarded eruption of the 
wisdom tooth, which appears to be governed by laws entirely its own, are 
so many and so severe in their character, that it seems strange so little has 
been done by the profession at large in mitigation of the evil, other than 
the heroic treatment,—extraction. From malposition and crowding, it is 
the source of untold distress, over which the patient has no control, and 
is more perplexing to the dentist than any other tooth presented for his 
skill. It shows itself sometimes with its crown pointing directly towards 
_ the tongue, with roots lying almost diagonally across the jaw, and some- 
times so far embedded in the cheek that its lingual surface will be on a line 
with the buccal surface of the anterior molars; at another time it will be 
in what may be considered its normal position, but if an inferior one, 
situated so far back in the angle of the jaw that perfect eruption is impos- 
sible. The most common and trying position for both patient and opera- 
tor, however, is when it comes obliquely from the angle of the jaw, with 
its crown pressing firmly against the posterior surface of the second molar. 

These are the cases which cause so much suffering, not only from the 
growth of the tooth itself, but frequently from injury to the second molar 
also, while its extraction generally entails still further suffering for days, 
and perhaps weeks, after the operation, with a possibility of ultimate loss 
of the second molar too. 

There are three forms of suffering produced by the wisdom tooth, the - 
cause for two of which may be defined by one word, ‘‘pressure.’’ In 
many instances from defective structure, the tooth will become decayed 
to the pulp almost as soon as it makes its appearance in the mouth; 
and this form of difficulty will present itself as an ordinary case of tooth- 
ache, with perhaps neuralgic accompaniments, which, according to indica- 
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tions, may be treated by ecnadial! application, or extraction salen The 
latter course will be referred to later on. 

Of the two forms, the cause of which is attributed to pressure, the princi- 
ple one is abscess in the angle of the jaw, sometimes of slight degree, 
but more frequently of such serious nature as to involve considerable — 
swelling of the cheek and maxillary glands, and perhaps extending into 
the soft tissues of the throat, so as to cause entire cessation of mastica- 
tion, greatly impeding the swallowing of even liquid articles of nutriment. 
The results attending these conditions are sometimes most serious. Be- 
side the necessary confinement of the patient, should the abscess break 
on the outside of the cheek, there is the scar which he has always to carry. 
The prostration produced by suffering and inability to take proper nourish- 
ment will take a long time to recover from completely ; and I have seen 
cases in which not only the preceding molar or molars have been sacrificed,. 
but a considerable portion of the bone has become necrosed also, and 
in a few instances the effect upon the masseter muscle has been such that 
perfect motion to the lower jaw has never been regained. Such are some 
of the varying phases of condition which this tooth causes to exist. If our 
patients would come for assistance at the first approach of the difficulty 
a good deal of their suffering might be averted, but as a rule they come 
as a last resort, after the application of all the home remedies they know 
of, and perhaps after the efforts of their family physician has failed to 
afford relief. ‘The third form, as caused by pressure, presents itself in a 
condition of extreme suffering of apparent neuralgia. The patient will 
complain that he has been the victim of slight attacks for. some time, but 
not of sufficient severity to cause him much inconvenience; but now the 
pain has become unbearable, and he thinks he can locate its origin in the 
partially erupted wisdom-tooth. These cases have been found most per- 
plexing, for the reason that careful examination has failed to disclose the 
slightest defect about the tooth that could confirm the patient’s idea that | 
it was the source of his pain. There will not appear to be the least 
inflammation about the parts, and everything will seem perfectly healthy. 
The second molar will present a like good condition, and yet the patient 
is suffering the greatest agony. In one case of this character, upon ex- 
amination, the inverted wisdom-tooth crown was found pressing directly 
against the posterior root of the second molar; the only portion visible of 
the wisdom-tooth, was what in its proper position would have been its pos-. 
terior surface, and only enough to show how the tooth lay. There was no 
decay exhibited in either it or the second molar, neither was there the 
slightest tenderness to tap, or the application of warm or cold. ‘The pain 
seemed to originate in the wisdom-tooth, as near as the patient .could 
describe, though it included the ear and the whole side of the face, yet 
nothing could be made to appear that would confirm it. Being averse to 
counsel extraction without a clear understanding that good would result 


THE WISDOM TEETH.—-THOMAS. 5 


from the operation, the ele: was about ee ee to look elsewhere. 
for the cause, or at least defer it until. later, to see if something might not 
show itself, to indicate more clearly that. he was right, when, upon final 
examination, it was found that pressure against the second molar,.toward | 
the wisdom-tooth, would start the pain. This was convincing. After 
extracting the second molar there was found, three-sixteenths of an inch . 
from the apex of the root, an opening into the pulp canal, caused by the . 
anterior cusp of the wisdom-tooth, in its lateral position, pressing against _ 
the dentine, until by absorption it had penetrated into and was pressing 
against the pulp, which was much inflamed. Since meeting this condition, 
I have seen several of like character, sufficient to show that this form of 
disease is by no means uncommon among the ills to be charged to this. 
unruly organ. 7 | | 

{ do not wish to be considered as asserting that these teeth, in their 
malposition, are always the cause of trouble to the patient. On the con- 
trary, many of them will become fully developed in the jaw and never 
perfectly erupted, yet will not have caused the slightest inconvenience, 
though in a paper read before the New York Odontological Society, by 
Dr. La Roche, and published in the July number of the Dental Adver- 
tiser a case is described of a gentleman whose mental condition bordered | 
upon insanity, diagnosed to be caused by the retarded eruption of these 
teeth, and the result of a cure following their extraction, proved the 
diagnosis correct. From his description, Dr. La Roche seemed to form - 
his opinion entirely from the one fact that the teeth were present in an 
unerupted state. I have seen a number of cases where patients have 
suffered in like manner, if not so severe, and the cause has been 
attributed by themselves and their family physicians to these partly 
developed teeth ; but upon examination there could be nothing found to 
satisfy me positively that they were the cause of the trouble, and relief 
was not obtained by their extraction. From this experience, I hold to 
the opinion that because a wisdom-tooth may be, as we call it, inverted, 
it is not always the cause of the suffering from both the aural and facial 
neuralgia attributed to it, any more than an unerupted tooth anywhere 
else in the mouth. We all know that it is not an uncommon occurrence 
to see among our patients a mouth in which a bicuspid, a lateral, or 
even an eye tooth is wanting, even in persons advanced in years, and 
upon extracting an adjoining tooth the missing one is found fully grown, 
but so crowded in the jaws that eruption has been impossible, though 
in its healthy state we would not look for the source of neuralgia in such 
a tooth. In one case of this kind that came to my care for extraction, 
the patient was a great sufferer from neuralgia, which was attributed by 
her physician to her teeth, all of which in the upper jaw were more or less 
badly decayed. In extracting it was noticed that the canines were absent, 
but the patient could not recall ever having had them extracted. Upon 
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examination after the cperation, the crowns of the eye teeth were dis- 
tinctly felt, imbedded in the jaw in an almost lateral position. The 
patient was nearly sixty years of age. Owing to the depth of the position 
of the teeth, extraction was not advised at that time, but relief was 
‘obtained for the space of two months, at which time the neuralgia recurred 
more severely than ever, and it was decided to extract the eye teeth. 
There was nothing in the appearance of the gum to lead to the supposition 
that they were the cause other than the knowledge of their presence in the 
jaw; but there was hope that their extraction might exercise some influ- 
ence to. give her relief. The cessation from pain lasted only about 
three weeks after the operation, showing that the teeth were not the cause 
of the neuralgia. : 

To return to the consideration of the wisdom teeth. The prescribed 
treatment in most cases is extraction, and there is no doubt that many 
people would be better off without them; but extraction, besides being 
difficult for the operator, becomes a matter in so many instances of such 
serious consequence to the patient that there ought to be such considera- 
tion given to the subject that would result in sparing’ him much that he 
now has to bear. JI do not mean that extraction, in all cases, is pro- 
ductive of so much annoyance. ‘There is, asa rule, little to apprehend 
with, the superiors, and many of the inferiors are accompanied with no 
more after pain than any other tooth, but I refer particularly to the 
irregular ones of the lower jaw. 

In the first place they grow out of the solid bone, right at the suse 
where there is no alveolar process. The bone broadens here and is very 
dense, so we have solid bone on both the buccal and lingual sides, 
the ramus over the roots and the second molar in front. In the second 
place, they invariably grow with curved and distorted roots, so, to extract 
them any how you will, it can be done only by great effort and with 
subsequent suffering on the part of the patient. If it should be a badly 
decayed one, the chances are that there will not be strength enough in 
the tooth to bear the force necessary to loosen it, in which case it becomes 
necessary to cut it down as deeply as possible, extract the pulp and leave 
the remaining portion to work up to the surface for future operation; or 
‘get over the bone and cut through it, with the alternative of extracting 
the second molar to give a better opportunity to extract the wisdom 
tooth. In either case the patient will haye a very sore mouth, which 
will require treating for perhaps several days. If the case be one causing 
trouble from pressure alone, extraction is likely to be attended with better 
success, but the immense strain upon the parts already inflamed by the 
process of eruption, will cause a still greater amount of inflammation, with 
perhaps a severe abscess as a result. It is always necessary to have the 
patient pay repeated visits, or else to visit them at their homes for after 
treatment. In a few cases where they have neglected to pay attention 
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to instructions and have applied home remedies in the shape of poultices 
to the outside of the face, or have called in their family physician, I have 
been invited to pay for his services, and even threatened with suit for 
damages for loss of time and suffering. Being a witness to so much that 
is unsatisfactory, I have been led to advise in many cases the removal 
of the second molar in preference to disturbing the wisdom tooth. If 
_ the latter is growing straight, it will move forward and prove a very useful 
organ, and should it be one with the crown pressing against the second 
molar, I prefer the anterior tooth, for the reason that from the position of 
the wisdom tooth its removal will cause much friction against the 
posterior root of the second molar. I have seen several in which the pulp 
has died, accompanied by ultimate loss of the tooth as a result. To 
relieve the pressure is the object sought, and ina case where the pain 
of extracting the wisdom tooth is likely to be severe, the removal of the 
second molar has been found to give the greater satisfaction. 

After extraction is decided upon, how it shall be done is a question for 
each operator to elect for himself. I lay no claim to superiority, for my 
own methods over those of others, preferring the general success attending 
the operation should speak for itself. I read an article in the February 
Dental Cosmos in which the writer claims at this day, that the key will 
extract certain teeth ‘‘more readily, easily, quickly and successfully than 
any other instrument ever invented.’’. I am willing to admit that it 
makes very little difference with what instrument it is done, if only the 
operator has become accustomed to its use, and it suits his purposes best. 
A former professor in one of our dental colleges has said that to bea 
proficient dentist, one should be able to fill a tooth with a rusty nail; 
upon the same teaching a man ought to be able to extract teeth with a 
pair of gas plumber’s pliers; but I cannot see the policy of becoming so 
accustomed to their use that they will be claimed as the best instru-. 
ment extant for that purpose. Some operators recommend the use of. 
the Physic forceps for the extraction of these teeth, but I fail to see in 
them any advantage over the regular forceps, but probably, lke the 
key, it may be from ignorance of their proper use. It is necessary that 
instruments should be so constructed in their beaks as to insure a 
firm hold upon the tooth without slipping; there should be as little 
curving in the handles as possible, so as to bring the force in extract- 
ing as near a direct line from the hand to the tooth as possible, 
and the operator should assume a position with the patient that will 
insure the greatest amount of force with the least physical effort. To 
the wisdom tooth the exertion must be applied to loosen it in its socket 
before any attempt at pulling should’ be made, after which its removal 
depends upon whichever way the position offers the best advantage. In 
cases where it is locked in by the second molar after loosening, it can be 
turned and worked in its socket until the bone on either side is suff- 
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ciently distended to allow the tooth to be taken from under the second 
molar; but it is just this distention of the bone that comes after 
trouble. Sometimes, instead of giving, a considerable portion of the 
-.bone will break away on the sides to which the force expended. This 
will cause no permanent injury, provided the broken portion is removed 
-and the wound left to heal without irritation; but it adds to the serious 
- consequences of extraction as a remedy for these conditions. 

I would suggest judicious extraction for children from ten to fourteen 
: years of age, as a prevention of the evils produced by the retarded 
eruption of these teeth. Though not an advocate of the removal of all 
sixth year molars, I am confident there are thousands whose mouths 
would be benefitted by the practice. 

Never until a month ago have I seen a case of difficult eruption of © 
the wisdom tooth, where there had been a tooth extracted on its side. 
In that case all four of the second cuspids had been extracted for regu- 
lating, and yet the right lower wisdom had not room to grow in place ; 
but that is the only one I have ever noticed, and there is no doubt, if 
upon careful examination of the mouths of young persons, the removal 
of a tooth was advised, all around, either the first or second molar, or 
one of the bicuspids, as good judgment would dictate, that the operation 
would be productive of great good to the patient; and would entirely 
obviate the difficulty attending the crowding of the wisdom teeth, 
taking, of course, due consideration of the development of the jaw, the 
size of the teeth generally, and the prospect of future growth. 


DISCUSSION. 


Dr. Chupein.—I have seen so much benefit result from the extraction 
of the sixth year molars, that I think in the majority of cases it is the 
best thing to do, since it gives ample room for the eruption of the wisdom 
teeth. These decay frequently, not because they are weaker than the 
other teeth, but because their crowded condition causes the gums to 
fold over them and form pockets for the retention of food. 

Dr. D. Neall.—By means of the Physic forceps I have repeatedly 
pushed out the wisdom teeth; years ago I frequently used the key in 
the extraction of the sixth year molars without soiling the instrument 
~ with the blood or other fluids of the mouth. 

Dr. Wood.—A gentleman was in my chair this morning with a com- 
plete set of good sound teeth. One-third of the lower wisdom teeth 
were ground away by the upper ones, apparently the result of an effort 
upon the part of these lower teeth to assert themselves, and get out 
of their unnaturally cramped position. I have for years advocated the 
extraction of sixth year molars, too weak to be anything but an embarrass- 
ment’in saving of better teeth. I recall one case where I condemned 
and extracted the lower sixth year molars of a boy about twelve years of 
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age. When I saw him again he was about twenty years of age. I found 
the second molars largely occupying the position of the absent first molars, 
and the wisdom teeth fully erupted, and well developed ; but there were 
no indications of the coming of the superior wisdom teeth. 

Dr. Tees.—Troublesome cases of horizontal eruption of the wisdom 
teeth are seldom met with in general practice. The specialist meets with 
them more frequently, on account of the large number of patients demand- 
ing extraction. The more general extraction of the sixth year molars at 
eleven years of age, when presented with approximal decay, would 
tend to obviate the painful eruption of the wisdom teeth. 

Dr. Darby.—I most heartily endorse all that Dr. Neall has said in favor 
of the Physic forceps. I have always looked upon them as a most 
valuable instrument for the extraction of wisdom teeth. Were it used 
oftener in a skilful way, less injury would be done to the jaws than by 
endeavoring to remove such teeth without them. 

I would enter my protest against the common practice with some of 
removing the sixth year molars. I frequently see the bad effects of the 
too general extraction of these teeth. I am well aware that in some 
mouths their removal is attended with good results; but to extract them 
indiscriminately, because they are sixth year molars, and more or less 
prone to decay, is in my opinion bad practice. I know of one dentist 
‘in this city who seems to have doomed all sixth year molars that come 
under his treatment; and I am frequently seeing the bad results of his 
practice, often large spaces between the anterior teeth, and in some 
instances the bicuspids close neighbors of the second molars. We should 
study a mouth well before deciding to remove from it, the largest and 
in some respects the most important teeth of the set. 
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The regular meeting of the Society was held Saturday evening, February 
6th, 1886, at the office of Dr. J. D. Thomas, 912 Walnut street, President 


_ Darby in the chair. The following paper was read : 


THE OCCASIONAL SERIOUS RESULTS OF PULP TREATMENT. 


BY _F. M. DIXON,.D..D. 5S. 


The discussion at a former meeting reminded me of a long contemplated 
intention, of writing a history of some of the more remarkable experiences. 
of my professional life in the results of pulp extirpation. Believing that 
in such history there would be found both entertainment and material: 
for profitable discussion, the paper having been written, is now offered for 
your consideration. It may be remembered, that during the discussion 
alluded to, it was remarked that the incidental results of root filling were 
frequently much more serious than most of us apprehended. Let us now 
see if the correctness of this position may not be amply proven by testi- 
mony which the following simple statement of facts will reveal. Not that 
imminent danger must necessarily attend at all times, even the most in- 
tricate operation needed upon a devitalized tooth, but that such results 
incident upon either present or subsequent circumstances, do frequently 
follow root-filling. Such circumstances for instance, as removal of the 
patient after a recently filled root, still in pathological conditions, out 
of reach of proper treatment, in case of periosteal inflammation; or 
falling into the hands of a physician, who, however eminent or successful 
in general practice, may know positively nothing of the duties he assumes. 
when undertaking those of a specialty which he has never even tried to. 
comprehend. . : : 

The first case referred to was that of a young man for whom in the 
summer of 1854 I treated and removed the pulp of a superior lateral 
incisor, filling with gold, as was the practice of the time, as nearly as 
possible to the apical ‘foramen. ‘There was nothing apparent at its 
completion signifying that trouble was to be apprehended. It was with 
much surprise, therefore, that upon meeting the patient some days after- 
ward, I learned that he had been, and was still suffering from the 
effects of periosteal inflammation, with every indication that an abscess 
was forming. I advised him, as was I believe the universal practice at 
the time by those who undertook this kind of operating at all, to apply 
active fomentations with a view to hastening its termination as rapidly 
as possible, desiring him to report to me within the next twenty-four’ 
hours. Not hearing from him however for a number of days, and sup- 
posing ‘that the crisis had passed, I was startled upon hearing that he 
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was ill and under medical treatment. As I was about leaving the city, 
and the patient being a personal acquaintance, I called the next morn- 
ing to make inquiry and was much astonished upon learning that during 
the night he had died of erysipelas of the stomach, as was reported by 
the physician in attendance. Although it was never supposed that death 
was caused by the treatment of the tooth of which I had every assurance 
by the family at the time, and again very recently, by a brother of the 
patient who was with him during his illness, yet the question has frequently 
arisen in my own mind as to whether it was not incidently even the cause- 
of death. In order to reach a fair standpo’nt from which to judge, let us. 
review the whole train of circumstances as they occurred after the 
fomentations had been recommended, which advice was not. followed,. 
but instead the physician’s treatment, of which we have no knowledge, 
but do know of the agonizing pains frequently experienced during the- 
process of suppuration. : 

We may naturally suppose that in this case they were exceptionally 
severe; that the patient’s strength was greatly reduced by the rapidly 
developing but unsuspected malady; while all the trouble was attributed. 
to the conditon of the tooth. At this period the physician was called 
in; it may have been at the very turning-point when remedial agencies. 
must have proven unavailing, or even to him, there may have been no 
suspicion of the coming disease. Here then is illustrated the means 
by which the filled root may have been incident to the disaster; for 
during all this time the smouldering, unseen fires within were gaining 
strength, ere while to manifest the fearful ravages, which, unresisted, had 
been consuming the very vitals and had already gained that force which no: 
human agency could control. Let us remember that erysipelas is but 
one of many diseases which need to be recognized in their earliest stages 
and combatted by proper remedies if danger or even death are to be... 
arrested ; and also that many thousands of pulpless roots annually filled, 
many of which remain from a-few hours to a number of years so 
filled, ere manifesting such conditions as might produce results corres-. 
ponding to those of the cited case. ‘Though the fatal result in this instance 
might not have been arrested had the patient. continued for three days. 
under the dentist’s treatment, yet this advantage would have been gained ;. 
that he would have known familiarity with the effects of forming abscess, 
that the rapidly diminishing strength of the patient was due to some-. 
thing fiercer and stronger than this; and that the insidious enemy, 
whatever it was, must be immediately deprived of its formidable ally, 
even by removal of the tooth if needs be, and brought at once face to: 
face with the skill that would have immediately discovered its nature and. 
strength and administered timely remedies which, under God, might 
have worked its overthrow and saved the life of the patient. 

He must be a dullard indeed, who would not profit by the experiences. 
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of such a case; as for myself, I have since approached with timidity 
the treatment of a threatened abscess, never omitting any possible precau- 
tion, by which it might be averted, especially where there are the slightest 
indications of the presence of either chronic or acute disease, which alone 
might prove to be all that the patient had strength to endure. A few 
such precautionary measures may be properly admitted here. The first of 
these was adopted about a year later. 

The patient, an invalid, was waited on at her residence. Among-the 
operations performed for her at the time, was one upon a bicuspid, of 
which the pulp was destroyed and removed and a temporary filling in- 
serted. A few days later the tooth, seeming entirely well, was filled with 
gold, and for a time promised the best results. Nevertheless, about ten 
-days later violent pains commenced, with other indications of acute peri- 
ostitis. Upon visiting the patient I found her much prostrated. Where- 
upon the tooth was extracted and immediately returned to its place. Three 
days after which, with little or no suffering in the interim, it was perfectly 
comfortable, remaining so, I believe, until the day of her death, which oc- 
curred about twenty-five years later. We may now suppose a possible 
train of circumstances such as frequently do follow a series of operations 
resembling essentially those just described, less the extraction and replant- 
ing of the tooth, which would have been as likely to produce death, as 
those which followed the case first described. Supposing that this lady, 
-already physically debilitated by protracted disease, had been visiting at 
Pottsville, where the case occurred, for medical and dental treatment, from 
a distant region where skilled medical or dental care could not be ob- 
tained. Anxious to return to family and friends, she had hurried off im- 
mediately upon completion of the last operation, and before the inflam- 
matory conditions appeared. Now out of reach of intelligent treatment, 
still weak and debilitated from long continued sickness, who, for an in-| 
‘stant, will doubt that the added torture of a growing abscess, and possibly 
blood poisoning, might have shortened her life by the quarter of a century 
that followed. 

In 1862 I was visited by the late B. V. M., merchant of this city, who 
was suffering from the effects of acute pulpitis of the right inferior third 
molar. An application of the usual arsenical preparation was made, but 
in half an hour he returned, suffering so intensely and manifesting symptoms 
so unusual that the tooth was unhesitatingly extracted. But being found 
with a perfectly healthy periosteum, was, by his consent, immediately re- 
turned to its socket. Whereupon the patient left with the understanding 
that he was to return to have it filled as soon after the soreness ceased as 
‘convenient, but did not reappear for nearly two months; then stated that 
at the time of the extraction of the tooth he was actually suffering from in- 
cipient malignant typhoid fever, from which he had only just recovered. 
Does it not seem more than probable that the pain, experienced just at 
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this time, in the pulp, which had doubtless been exposed for a number of 
months, was caused by the approaching fever? And does it not seem also 
more than possible, that any considerable amount of pain added to what 
the patient was already necessarily subjected, may have proven just so much 
more than he was able to live through. And is it not reasonable to suppose 
that, in view of the existence of many thousands of half dead or dying, 
capped pulps, and more thousands of fragments left in obscure canal-ends ; 
left to rot and fester upon provocation, will, or do, so act at periods just 
as critical as those described in the cases under consideration. 

But in order to reach the exact animus of this question, in short let us 
do a little ciphering. We will suppose that in the United States alone there 
are in round numbers twelve thousand practicing dentists. Then consider 
the minimum of cases likely to lead to serious periostitis and acute alveolar 
abscess, if not properly treated just at the proper time, as two, to the most 
skilful operator in the profession, while to the least skilful we may safely 
attribute the maximum as fourteen per annum. This would average seven 
such cases per annum, which would aggregate 48,000 patients, who, under 
the present system of pulp treatment and root-filling, are subjected to the 
more than possible tortures and quite possible dangers arising from alveolar 
abscess incident thereto. Add to these sixteen per cent. as the most unsuc- 
cessful cases of nerve-capping, which will lead to similar results, and we 
have in round numbers 100,000. ‘This may be safely looked upon as the 
minimum of cases so treated annually. 

-A case interesting in this connection but resulting differently, was that 
of a young married lady who, some three years since, sent a request that 
I should visit her—as she was feeling too poorly to visit my office—for the 
purpose of treating a tooth, the roots of which I had filled ten years earlier, 
and which was now causing her great pain. Calling accordingly, I found 
her suffering intensely from inflammation of the parts, indicating unmis-’ 
takably an approaching abscess, and as she expressed it, almost sick, which 

‘condition was attributed solely to the condition of the tooth. It re- 
quired little skill, however, to discover that she was even then suffering 
from other causes, and that the then condition of the tooth was one of 
the results of that cause, all manifested by a generally depressed condition 
of the whole physical system. Believing it improper that, under the cir- 
cumstances, she should be subjected to an hour’s unnecessary suffering: in 
addition to what seemed to be inevitably approaching from a cause, the 
nature of which was very uncertain, I immediately advised the removal of 
-the tooth, and that her physician should be called in, remarking that, 
much as I valued the tooth, yet the general health being of much greater 
importance, we must now turn our special attention to that. She replied, 
“<7 see you think I am going to be sick, I will be guided by your advice,”’ 
upon which her husband immediately procured a carriage and took her 
‘to have it removed. Upon returning home after the operation, she went 
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immediately to her bed, to which she was confined during the longest 
-and severest illness of her life, finally, however, recovering. It is true she: 
might have done so, even with the additional suffering to which she would 
have been subjected had the tooth been retained. 

But who can tell? Certainly, no one. Yet these cases point sharply to — 
the great care that should be observed ere undertaking the treatment of 
an incipient tumor of this kind, which may cause many hours of most 
intense suffering, lest, adding this to the debilitating effects of some possi- 
bly approaching deadly malady, it be made the incidental if not primary 
cause of death. And do they not point as clearly to a possibility that the 
M. D. and the D. D. S., each duly deferring to the other’s skill in his. 
specialty, may frequently work together to much greater advantage than: 
when either undertakes the duties of the other, or of both? And if so, it 
is no less true because in their united judgment they do not always. 
correctly diagnose or succeed in warding off the more serious effects of 
a failure to comprehend the true nature of a lesion or its cause. And that 
this is not mere corollary, let us consider the testimony of the following’ 
cases and profit by their many suggestions. | 

About fifteen years since, a young but very intelligent physician brought 
for consultation a gentleman who had been suffering for about three: 
years with an abscess of the inferior maxilla, which had during that period. 
been discharging into a heavy beard from a fistulous opening immediately 
under the angle of the right side. Its history was stated substantially as. 
follows: Three years prior to this time there had been filled with gold a 
large cavity in the distal surface of the right inferior second molar, soon 
after which operation the contiguous muscles became painfully sore, while 
the tooth was apparently well and announced by the dentist as being in no 
way connected with the inflammation which however increased, finally 
resulting in the abscess described. Yet the tooth was pronounced inno- 
cent of the cause, and retained with the filling in position. “The case 
finally passed into the hands of a physician, who believing that the dentist 
was correct, spent many months in fruitless efforts to cure. The patient 
then removing to Philadelphia, placed himself under the care of a physician 
here, who finally consulted a Philadelphia dentist of deservedly excellent 
reputation. He also pronounced the tooth free from any connection what- 
ever with the tumor. After spending more time in unavailing treatment, 
the patient was brought to me for an opinion. Upon careful examination 
I unhesitatingly expressed a belief that the tooth was the sole cause of the 
trouble, and was asked by the physician what treatment I would advise, and 
replied, that as the tooth was dead, isolated, without an antagonist and 
positively useless, [ would advise its immediate extraction. If otherwise, a 
removal of the filling and the treatment both through the foramen and the 
fistula. Whereupon the tooth was removed and in less than ten days the 
abscess was well, without further treatment, leaving no sign save the scar 
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that it had ever existed. One of the many points of interest attached to 
this case is its refutation of the frequently expressed belief that no tooth can 
produce an abscess without becoming very sore, and generally very painful. 

Another case very trifling in itself, but showing how much trouble may 
arise from failure to diagnose correctly, or to seek advice of a specialist to 
whom its treatment rightfully belongs, was that of a young servant girl 
brought to me by her mistress after a year’s trouble from an abscess imme- 
diately under the mesial line of the chin. ‘This patient had been for many 
months waiting on two eminent surgeons at one of our hospitals. They had 
already performed two operations, the character of which I of course, know 
nothing, but do know that if no better at her next visit, it was their an- 
nounced intention to remove the inferior central incisors. At this juncture 
she was brought to me. It was only after very critical examination that 
there appeared:any indication that their pulps were devitalized. The roots 
however were covered, for at least the upper third, with a black flinty tartar, 
which it was very difficult to dislodge. By the time its removal was accom- 
plished, it seemed sufficiently evident that their vitality was extinct; 
whereupon the chambers were entered through the lingual sulci, the foetid 
gases expelled and the roots filled with gutta-percha after three days’ treat- 
ment; a week from which the abscess was entirely cured, leaving nothing 
but an unornamental cicatrix. Reo 

Perhaps the most singular case and its results of an acute alveolar abscess 
that I ever met with, was that of a young lady, who soon after marriage was 
brought to me to have her teeth put in perfect order, and in whose mouth 
was found a devitalized superior incisor. As the tooth was well filled on 
the approximal surfaces, I entered the pulp chamber through the palatal 
fissure. The tooth was but slightly discolored, and besides the devitaliza- 
tion seemed to be in an excellent condition, requiring no other treatment 
than that of purification, which I effected as thoroughly as practicable at 
one sitting, and temporarily filled with gutta percha. After which she’: 
returned to her home in the country, and I heard nothing of her for a week 
or ten days. When she did report, it was to the effect that within a day 
or two after filling, the tooth had become very sore, suppuration took place, 
from which she had suffered great pain until it broke; after which the tooth 
remained so loose that it could easily have been extracted with the thumb 
and finger. I removed the filling, and believing that it would immediately 
recover, applied a simple dressing (I think of glycerine), painted the gums 
with iodine and requested her to call again in a few days. When she did 
so, it was found, that instead of having improved it was much worse, in 
every particular, and so loose as to seem likely to fall out, and for the next 
two weeks, to the best of my memory, would yield to no treatment. As it 
seemed to be a hopeless case, with ordinary modes of management, | deter- 
mined, with consent of herself and husband to fathom the mystery by eXx- 
traction. Upon doing so, the root was found covered to the thickness of 
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the thirty-second of an inch, with a perfectly white fatty-like substa ice,’ 
much resembling minute skippers as though they had been cut in two and 
fastened by the cut ends to the periosteum and crowded so closely together 
as to leave no spaces whatever between them ; and this condition existed 
from the extremity of the apex to within.a line of the margin of the gum. 
Having really little hope of finally saving the tooth, I yet thought well to 
give it a trial, and therefore removed with a-dull edged instrument all of 
the abnormal structure; finding the periosteum in a much better condition: 
than could have been hoped for I thoroughly bathed the root with pure 
laudanum, served the socket in the same manner, returned the tooth to its. 
place, tied it firmly in situ with floss silk, from which time the disease 
disappeared ; a few months later I filled with gold, having found it sound 
and apparently firm as ever. It remained perfectly comfortable up to the 
day of her death, which occurred some two years afterwards of pulmonary: - 
consumption. : : 

But it is possible that a devitalized pulp and filled roots may prove dan- 
gerous, even in the mouth of a perfectly healthy individual, as will appear 
from the following circumstance. In the winter of 1862, I think it was, a 
young college student of most robust health and constitution, came to me 
to have his teeth, which were in a very bad condition put in order. He 
had spent most of his vacation in holiday pastime among frends before 
going to the dentist, leaving but a few days in which to have accomplished 
work which should have been spread over as many weeks. All then must 
be done in a hurry; among the many operations needed was the removal 
of a nerve and filling the root of an inferior bicuspid. The work was 
accomplished with every possible care and left no thought on my mind that 
the least trouble was to be apprehended, although everything was necessarily 
hurried through with the greatest rapidity; the young man immediately 
upon its completion, hastened to his home in New Jersey, I think, whence. 
in a few days to return to college, but, alas! his college days were ended ;: 
from cold or other causes, the tooth became sore, an abscess suddenly 
formed, and the patient (if the account I afterwards received was correct), 
actually choked to death from swelling of the neck, the tooth having been 
allowed to remain in the mouth until very shortly before he breathed his 
last. A more minute account of the circumstances attending his death, I 
am unable to render, as what is here stated is all I ever received. 

The question will instantly arise upon hearing this recital, as to how such 
a catastrophe could occur if the pulp had been thoroughly removed, and 
the root perfectly filled. A number of possible conditions might be named, 
but that one probable in this case may perhaps be best illustrated by the 
following circumstance. 
~ In the winter of 1856, while practicing in Pottsville, I attended to the 
teeth of a young man living four miles distant, for whom I removed the 
pulp and filled the roots of a very large inferior, first molar. The canals 
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seemed to be unusually long, but sufficiently large in proportion, and easy 
of access to the accomplishment of all the work that seemed necessary with 

unusual ease, and when completed, I felt as unsuspicious of future trouble 
as though it had been the most simple operation possible. A few nights: 
later, however, I was awakened by a furious ringing of the door bell. 

Upon opening the door, which I did myself, there stood my young friend. 
W., for such was his name, having ridden on horseback through a cold 
driving storm the four miles that lay between his office and mine, with, as. 
the poet hath written, ‘‘a raging canal in his mouth.’’ How furiously 

raging you may suspect from the anxiety manifested to rid himself of it by 
the four mile ride in the storm. It was of course, extracted as speedily as. 
possible, but after such a tug as dentists rarely meet with; notwithstanding 
the length of the canal that had been filled, there lay beyond another 
division and lakelet, in shape like the leaf of the lemon trifolia ; as long and 

as broad as a large grain of wheat flattened, thinner in the centre than 

laterally, between which and the former there was a contraction to almost 

nothing. This lakelet was filled with a highly inflamed and congested 

part of the nerve, which could not have been suspected, and therefore would. 
not have been discovered by any operator. © 


DISCUSSION. 


Dr. Register—Dr. Dixon’s paper shows how slight causes produce 
serious and ofttimes fatal results. I believe there are many cases of 
septicemia caused by carelessness in the treatment of pulpless teeth. I 
did not appreciate these serious results in my earlier practice; many of 
the cases were followed by prostration of the patient with chills, fever 
and sweats, which I have since learned was primary blood-poisoning. 

An interesting case presented itself to me in the form of an unsightly 
fistula, opening externally just at the ramus of the jaw; a paper-hanger 
doing work for me called my attention to it, and upon examination I 
found that it proceeded from a devitalized wisdom tooth. I extracted. 
it, and the man got well in about ten days. | 

Dr. Noble.-—Many cases are cited of fistulous openings on the under 
part of the lower jaw, caused by the gravitation of the pus from an ab- 
scessed inferior tooth, but a relative carried for many years a fistula directly 
under the eye, caused by a carious superior cuspid, which was finally ex- 
tracted, but not until the ulcer had grown large enough to admit the end 
of a finger. This was, however, some years after the first appearance of 
the trouble; the inflammation immediately subsided, but the ulcer remained 
for years, resisting all remedies. An ‘‘old woman’s salve’’ finally removed 
the fistula after one month’s treatment. I might add that the salve when 
applied caused intense pain, which was reflected to the superior teeth. 

Dr. Thomas.—I was particularly interested in the paper read to us for 
the reason that it favored a conservative course in the treatment of diseased 
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teeth. When such men as Dr. Dixon recognize that the treatment of teeth 
in certain conditions is more detrimental to the patient than extraction, 
the time cannot be far distant when there will be no extremists to advo- 
cate the treatment and retention in the mouth of everything in the shape 
of teeth. There are, of course, many teeth with diseased roots that can 
by proper treatment be made perfectly healthy. | 

My position in relation to the dental and medical professions affords 
frequent opportunities to witness cases where teeth have been treated 
until the recurring abscess has produced complete prostration of the 
patient, and the services of the physician has been called into requisition. 
It is just here where the dental profession lays itself open to criticism by 
the medical fraternity. They generally regard diseased teeth as foreign to 
the economy, as much so as the diseased bone in a felon, and in such 
cases without any consideration for the professional integrity of the dentist 
they will order the teeth extracted. I would like to see the practice of 
‘dentistry conducted with such judgment that there would be no necessiiy 
for patients calling upon the physician. 

In regard to capping cf pulps there is much in that practice which 
should be condemned. : 

In the last two months, by direction of a prominent surgeon, I have. 
extracted teeth in three or four cases of diseased antrum, two of which 
resulted from capped pulps. 

Dr. Jefferis.—I extracted the tooth in the fatal case referred to by Dr. 
Dixon ; I gave the patient ether. The physician sent me the next day to 
lance the gum, which I failed to see the necessity for, as there was no 
inflammation or congestion of the parts. Within forty-eight hours after 
this, I heard of his death. 

Dr. Tees.—With one exception, I have never met with any very serious 
cases of alveolar abscess. Last spring a patient called with a recently 
swollen face, and I found upon examination the three roots of the first left 
superior molar, together with the second molar, very loose, which I ex- 
tracted. Aside from a spongy condition of the gums, I saw nothing dif- 
ferent frem an ordinary abscess, and I assured the patient that he would 
get relief in a short time. The swelling not subsiding, the next morning 
he called upon his family physician, and was sent to a surgeon. He was 
told that an operation must be performed within twenty-four hours, which 
was done, an incision being made through the cheek. I learned this 
much from a relative. The case proved fatal, the patient gradually sink- 
ing after the operation. I regretted that he did not return to me the 
next day for treatment. If it had then proved a case for the oral sur- 
geon, I would have taken him to Dr. Garrettson, and thus had a chance 
to learn something of the nature of the disease. Physicians and dentists 
should work together more than they do, and our professors can do much 
toward bringing about this desired end. : 
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Dr. Truman.—Dr. Dixon has brought us an interesting leaf from the 
diary of his professional life. It is not only interesting, but it should 
serve as a warning to young practitioners in regard to the treatment of 
the pulp, and especially in their diagnosis. It is very evident that there 
is too much carelessness in our work, and a great. want of an intelligent 
conception of the pathological changes that may possibly occur subse- 
quent to operation. The intelligent practitioner will be governed not 
alone by the immediate conditions of the tooth, but by those subtle but 
more powerful systemic antagonisms that so often’render our work of no 
value, and not unfrequently end in serious complications. 

I could duplicate some of Dr. Dixon’s cases, even to the death of a 
patient. Weare all liable to these unfortunate results, not that it may 
be through any want of foresight on our part, but simply from our inability 
to accomplish the irretrievable. There is, however, a wide field open 
for the observer in the direction of reflex influences produced by direct 
irritation on sensory nerves. This applies directly to treatment of the 
pulp in capping, etc. 1 

I have been much interested in reading in Dr. Arkéry’s recent work 
the chapter by Dr. Creniceand, on diseases of the eye produced by 
diseases of the teeth. The presentation is very full and exceedingly 
instructive. The possibility of producing distant and serious lesions is 
always present and should lead to cautious treatment. 

Dr. Guilford.—While teeth are important factors in the preservation 
of health, they may also become factors in disease. For this reason it is 
very important that they be healthy and in good condition. Serious 
results may and sometimes do follow both the devitalization and the 
capping of pulps; it is therefore important that each operation be done in 
_the most careful and skilful manner, and under the most favorable cir- 
cumstances. 

The young practitioner labors under great disadvantage in this matter 
from his lack of experience. Each year I warn the students under my 
instruction against assuming undue risks. I relate to them the Gardiner 
case, where death resulted from pyemia, following alveolar abscess; and 
also the Southwell case, where the dentist, although not harming the pa- 
tient, seriously injured his case before the jury, by having placed arsenical 
paste in a tooth already devitalized. 

Both physicians and dentists are constantly in danger of prosecution 
for mal-practice either by the ignorant, or by those wishing to take ad- 
vantage. In view of this we should constantly be on our’guard. 

Physicians, as a rule, are unjust toward dentists, for they often seize 
upon a single misfortune at our hands, and make it the occasion for a 
wholesale condemnation of a very correct practice. We do not have one 
serious misfortune to one hundred of theirs, and yet patients will generally 
side with them when a question arises between us. 
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THE regular meeting was held Saturday evening, November 6, 
1886, at the office of Dr. Kingsbury, No. 1119 Walnut street, Phila- 
delphia, President Register in the chair. 


The following paper was read upon 


ROTATION AS A CONDENSING FORCE. 


BY JAMES TRUMAN, D.D.S. 


The introduction of the method of rotation by Dr. Wm. Herbst, 
of Bremen, has been followed naturally by a great variety of 
opinions as to its merits. Some of these, doubtless, have been the 
result of actual experiment, and others of observation; but from 
whatever source they have been derived, it must be conceded that 
the subject has been generously met, and the inventor recognized as 
an original thinker, an indefatigable worker, and one worthy the 
_ marked consideration he received from his colleagues in the United 
States. His recent visit to this country brought the matter more 
nearly home to every dentist, and forced investigation into the plan 
and modes of work. My interest began in it some two years ago, 
and at that time I endeavored to carry out his processes, as I then 
understood them. I reported the results to this association, and at 
the same time stated that, while there appeared to be something in 
the force evolved in rotation, I had not been able to secure satisfac- 
tory density. Close observation of repeated clinics given by Dr. 
Herbst, during his visit in July and August of this year, forced me 
to the conclusion that I had not done the subject justice. The 
matter was at once taken up and continued at intervals to the 
present time. The results of these investigations I propose to lay 
before you this evening. 

You will observe, as I proceed, that my object has not been so 
much to sustain the process, as taught by Dr. Herbst, as to en- 
deavor to find out the practical value of rotation as a condensing 
force. The illustrations given by him demonstrated that the rapid 
revolution of a conical point was equal to the production of a 
density sufficient for all practical purposes; but this condensation 
was confined, in the estimation of the originator, to soft foils, or really 
to but one foil_—Wolrab’s gold. It seemed as though this were 
a very inconclusive result, when it is considered that this power, 
to be of any real value, must be capable of universal application, 
and be governed by a law which, however explained, must at least 
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be so far understood as to be applicable in a general sense. The 
burnisher-point as a condensing force is not, by any means, a new 
idea. The rounded, convex, or cone-shaped surface was regarded at 
the period of exclusive soft foil as an important finishing instrument. 
It was recognized as a series of inclined planes, acting on the well- 
known screw principle, crowding the lamin of foil together more 
perfectly than by direct action of the hand-plugger. It was not, 
however, applied to the rapid revolution of the engine until Dr. 
Herbst demonstrated its utility in this direction, and practically 
carried it farther than I have been able to reach with the same 
materials and the same mode of procedure. 

Before entering into the main subject it may be instructive to 
glance briefly at the various steps taken in the process of filling 
teeth. This apparently simple operation has, in the evolution from 
crude modes, combined more thought and active labor than perhaps 
any other effort in dentistry. The remarkable advance made in 
the use of soft foil was amply demonstrated in the excellent work 
done prior to the introduction of cohesive foil. Then followed 
years of labor with this new form of material, and still a length- 
ened period with mallet force, until the present stage, when it 
would seem as though no further advance could be made in the 
condensation of gold. The period of wide separations gave way 
to the opposite extreme, and the reign of force by machinery 
has about displaced less rapid modes. Has this change been 
productive of good or evil results? The answer to this question 
is surrounded with immense difficulty. Facts are not at hand to 
form an opinion that will not be met with objections. Still, while 
we cannot definitely say that this or the other process has pro- 
duced the best results, we may take an intelligent view of the work 
in its several relations, and find some data which may go far to 
solve the problem. It will be recognized, I think, as a fact by 
some of the older men in practice present, that the period of soft 
foil and wide separations was a time when but little was heard of 
cervical decay. This has been altogether attributed to the wide 
spaces, and it is perhaps true that to this must be given the 
greatest share of credit; but there still remains a possible reason 
to be alluded to hereafter. When cohesive foil was introduced the 
old process of hand-pressure was still the prevailing mode, and 
while some change was made in serrations, the direct force was 
still used, modified to the character of gold employed. The intro- 
duction of the mallet was the beginning of a new era, and the sub- 
sequent changes from hand mallet to automatic, and from auto- 
matic to electric and mechanical, operated by power, was in the 
order of a natural and progressive development, and brought about 
a modification of modes in using gold foil. 
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Now, if it be true—and I think it cannot successfully be denied— 
that the use of soft foil produced margins more satisfactory than 
cohesive foil, and that hand-pressure, while not overcoming alto- 
gether mobility to the extent obtained by the mallet, still preserved 
the cervical border from the attacks of acid better than the greater 
density obtained by power mallets, then it remains important that 
the cause should be discovered. That there must be a reason for it, 
not explained by the mere difference in foils, must be apparent to the 
most superficial observer.. The same result was secured in the use 
of cohesive foil under hand-pressure. The introduction of the 
mallet blow was soon followed by complaints that the cervical 
' border on approximal surfaces was almost certain to decay, and in 
proportion to the multiplication of force has this difficulty been 
augmented, until many have come to the conclusion that the saving 
of this border was among the very doubtful operations. That the 
best operators with the electric mallet have failed at this point, is a 
notorious fact. One of the most skillful in the use of the mallet 
‘remarked to me that others might be able to make a good filling at. 
the necks of the bicuspids, but he could not, and he had resorted, in 
his despair, to tin combined with gold. Others, equally skillful, 
have followed him with tin or amalgam, thus tacitly acknowledging 
that present modes are, to that extent, ineffective. 

Is there any solution to this rather remarkable condition of 
things? We have had the fermentation theory and galvanic action 
brought forward to explain this, and while the former unquestion. 
ably has been demonstrated to have an important influence, the 
latter is still an open question, and both fail to explain the marked 
difference in results attained by the various modes in use during the 
past thirty-five years. The explanation must be looked for else- 
where, if it is to be found at all. 

It is well known to all workers in the minute anatomy of dental 
tissues that the enamel is rarely free from cracks. These are not. 
normal to the tissue, but have been produced by some occluding — 
force, probably in the process of mastication, or it may be from the 
too sudden expansion and contraction caused by extremes of tem- 
perature. These cracks, by imbibition of fluids, predispose to the 
production of caries. This is so well understood that no intelligent 
writer can leave them out of the calculation of the causes of this 
pathological condition. The extent to which these exist in any 
given tooth, in life, it is not possible to demonstrate histologically ; 
neither is it possible to determine the character of the enamel 
border on any tooth during the operation of filling ; but, reasoning: 
from the recognized fact that cracks exist, we may fairly presume. 
that they are present to a greater or less extent in all enamel, and 
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that as they have unquestionably been produced by some sudden 
force, their number may be multiplied by an increase of an equal 
force, or indefinitely in proportion to the power applied. This leads 
us directly to the question of force in its application to this process. 
As we have seen that the filling of gold, either soft or cohesive, by 
hand-pressure, resulted more satisfactorily in the preservation of 
this delicate border, the question assumes importance, whether the 
increase of force, by a sudden impact, has not been productive of 
fractures at that particular spot, more so than elsewhere, on account 
of the direct mallet action. Tin, tin and gold combined, and amal- 
gam have each been found superior to gold impacted by force. The 
reasons for this result have not been satisfactorily stated. Tin has 
been supposed to be more in harmony with dentine,—which is only 
another mode of expressing ignorance. Electrical action has been 
brought forward; but the proof is wanting to maintain this 
hypothesis; in fact, we are left with the practical fact alone that 
they do preserve better than gold. Until something more suggest- 
ive offers, I claim that the explanation can be found in the fact that 
these materials are ordinarily placed in with hand-pressure, or no 
pressure at all, as in the case of amalgam. I am forced to the con- 
clusion that the meaning of immunity from decay in the use of soft 
foil, tin, and amalgam is not so much in the adaptation to the walls of 
these materials as it is in the introduction and freedom from injury 
to the enamel at the border line. This opens, it appears to me, a 
wide field for investigation. Whether results commensurate with 
the importance of the subject be attained or not, it should certainly 
lead to reflection and a better and more thorough examination of 
the basic principles of practice in this direction. 

If these views have a correct foundation, then a further consider- 
ation of reasons for rotation, as a condensing force, may be im- 
portant. I say may be, for the time has not yet arrived, in my 
opinion, when any dogmatic assertions for or against can be 
tolerated. The process of rotation must be judged on its possibili- 
ties, rather than on what it has as yet accomplished. No process 
can be truly estimated, as to its merits, until it has run the gauntlet 
of years of critical observation. It comes to us, however, at a 
period when the highest perfection, probably, possible has been 
reached with present modes; and it also comes to minds trained in 
the experience of all other forms of practice, and hence can be 
judged intelligently in the light of past experience,—an experience 
that covers all forms of practice with all forms of material. As it 
has been seen, if my statement be accepted, that the use of hand- 
pressure with gold or other metals has been more uniformly success- 
ful in preserving teeth from caries than the more sudden force, it 
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follows, I think, that any process that combines this advantage 
of hand-pressure with an almost equally great condensing power 
with the electric mallet must be of great value, if it be not the most 
perfect application of force yet devised. 

The difficulty in the process, as originally explained and practiced 
by Dr. Herbst, lies in the fact, heretofore stated, that it confined the 
practice to very soft or so-called velvet foils. This seemed to me to 
condemn it as of no great practical value; nor could this statement 
be conceded without additional proof. Experiments with various 
foils quickly satisfied me that, with a slight change in manipulation, 
equally good or better work could be produced than with the velvet 
foils. It was observed that Dr. Herbst made use of broken excava- 
tor points, preferring the natural serrations of the crystalline struct- 
ure to any artificially produced. He used this form of pressure to 
such an extent that the criticism was, I think, fairly made that he 
used two-thirds hand-pressure to one of rotation. Whether this be 
true or not, the hand-pressure preceded the rotary movement, and 
that, in my judgment, with a very imperfect instrument. Acting 
upon this, I adopted the sharpest serrated points I could find,—in 
fact, using the old, long, serrated instruments that fell largely into 
disuse after the introduction of power mallets. It is questionable 
whether the abandonment of these sharp points for very short ones, 
merely sufficient to roughen the gold, was not a mistake. Nota 
few have come to this conclusion. Be this as it may, the reason for 
objecting to them, of pitting the gold, has no force with rotation, 
for it must be evident that the constant burnishing of the surface 
-will remove any pits left there by the serrations. 

It is, I think, generally recognized as a fact that the property of 
cohesion cannot solely be relied upon. The conditions of the surface 
of gold are not always the same, and, if not universally up to the 
highest point of welding, an artificial substitute must be accepted. 
This, in rapid malleting, is accomplished by driving the lamin 
of foil into each other, and does not necessarily require deep serra- 
tions. With band-pressure it is quite different, and these should be 
made strong, sharp, and deep. | 

In the preparation of the cavity and in the selection of gold foil 
there need be no difference from that which ordinarily obtains. 
Good cohesive or non-cohesive gold foils may be used at the pleasure 
of the operator. I have used both; but as my experiments have 
been aimed to endeavor to employ cohesive with a rotary force, 1 
have selected the former in the samples I present you. The plan I 
adopt is simply to pack with hand-pressure,—not being particular 
to go over the entire surface with the serrated instrument, but suffi- 
ciently so to insure adaptation to the part previously inserted ; then 
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with the steel, oval point (Herbst series), or what is much superior, 
the agate point, condense with some degree of force, guing carefully 
over the surface. This operation is repeated until the cavity is full. 
It will be found impossible to produce even condensation by this 
means. There will remain depressions over the surface; but these 
constitute no serious objection, if indeed they be not an advantage. 
They do, however, become a difficulty at the surface,—or it is so with 
the present form of instruments. I have tried nearly flat surfaces 
with some advantage ; but they do not entirely overcome the pitting. 
My own judgment is that the last layers must be condensed by 
either hand or mallet force, using broad and short serrated instru- 
ments. The fillings presented here have, however, been entirely 
completed by the rotary process. 

You will observe the two large molar fillings, made with tin, and 
quite dense. This metal is very perfectly condensed by this process. 
One of these was filled with old scraps,—a rather severe test; the 
other from fresh tin. From foundation to cusps no other force 
was applied beyond that described. The gold fillings were formed 
in the same way,—that in the bicuspid from gold scraps of a variety 
of kinds of foil, and the molar from the extra-cohesive gold of 
Kearsing. Both of these were held in the fingers, and represent, 
therefore, a high degree of solidity when the conditions are taken 
into consideration. 

Some present will remember that I presented in the Dental Times 
of October, 1871, the conclusions of some months of careful work 
on the relative value of mallet force. The fillings that were finally 
prepared by different operators were weighed by the United States » 
Mint, at my request, and the result demonstrated that in proportion 
to the rapidity of the impact was mobility overcome, and that 
hand-pressure alone, on a movable base, could not produce a density 
equal to the mallet blow, and that the ordinary mallet blow was — 
unequal to the rapid blow of the electric. Hence a filling made by 
holding the tooth in the hand will necessarily lack density where 
hand-pressure is alone used. The time necessary to make similar 
and equally extended experiments with rotation has not been at my 
command, but the importance of a comparative examination of the 
relative value of the modes in use in condensing gold has not been 
lost sight of. 

A number of fillings were prepared and weighed, but owing to 
the imperfection of the matrix used, were not regarded as conclu- 
sive. As far as they went they demonstrated the probability of 
equalling the density of that produced by power mallets. I am not, 
however, convinced of the possibility of condensing gold by rota- 
tion to the extent of that obtained by the sudden impact of the 
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mallet.* This is,in my judgment, not the most important feature 
of a filling. Close adaptation, and sufficient solidity to endure the 
wear of mastication, are the two important elements in success, and 
these must be accomplished without injury to the walls. 

I have alluded to the possibility of fracture into microscopic 
eracks. This will, doubtless, be controverted by the assertion that 
no skillful operator will strike the wall. This may be true; but the 
fact nevertheless remains that the perfect operator has not yet been 
developed, and even if such were possible there would still remain 
the great mass of the careless or unskillful to work injury. 

Without specially advocating the rotary movement as superior to 
all other forms, it must be conceded, in the light of experience, that 
adaptation to the walls can be made without the slightest danger of 
injury, and the union is almost perfect. In the specimens presented 
the teeth were purposely selected from a very old stock, and hence 
were dry and very brittle. The excavations were made with diffi- 
culty; I could have changed this by allowing them to soak in water 
for some hours, but preferred this test. I think, under the cir- 
cumstances, they present a remarkable adaptation, and that without 
break in the continuity of the surface. I would also call attention 
to the small plate of rolled gold. This was made from a filling pre- 
pared in the same way, and rolled without annealing. It speaks 
for itself, and shows the perfect cohesion of parts. [ believe this to 
be the severest test a gold filling can be subjected to. Unless the 
laminee are perfectly welded there will be lines of fracture through- 
out. JI would also call attention, in this connection, to the very 
probable practical use of the burnisher-point with mallet force. I 
have used this very satisfactorily in several operations in connection 
with hand-pressure, and the result has led me to infer that it is quite 
worthy of further investigation. 

In reviewing the whole subject, I think the following points have 
been established: That a rotary force, applied as described, will 
condense any form of gold foil; that it is a safe mode to place in 
the hands of the most careless; that fracture of frail walls is im- 
possible with it; that teeth ought to be preserved, by its use, 
equally as with non-cohesive foil, tin, or amalgam. With so much 
in its favor, it is certainly worthy the attention of all operators. 
That the mallet will be abandoned is not to be expected nor desired. 
All modes have a value, and will live and serve a valuable purpose. 


* Since the above was written I have prepared a filling of $ oz. Abbey’s No. 4 
cohesive foil. This was made with great care, and was as solid as, I think, gold 
can be made by this process; but, while very dense, it did not seem to me equal in 
solidity to that made by the use of the mallet. It was subsequently rolled into 
plate by Mr. Abbey, and a portion beaten into foil. 
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It is for us to aim to find the proper niche for all of these, that those 
who succeed us may avoid the mistakes of practice and the blunders 
of unphilosophical speculation. We need to be taught, and it is 
important we should teach that the only true road to knowledge is 
through experiment to theory, and not in reverse order; that no 
statement, however ancient, is worthy of the slightest consideration 
unless it be thoroughly sustained by facts; that a practice is one- 
sided, and therefore unwise, that deals only with the visible and 
fails to reach to the minutest manipulations; in a word, that a prac- 
tice not based on a reasoning from cause to effect is deficient in the 
essentials to true success. | 


Discussion. 


Dr. Darby. I have listened with much pleasure to Dr. Truman’s 
paper, because I have been quite interested in the subject of late. 
When Dr. Herbst was in this country I] witnessed several of his 
clinics, and when he went away he gave me several of his agate 
points. I have procured others of The 8. 8. White Dental Mfg. Co., 
and with them have been experimenting quite a little, after the 
Herbst method. A good deal of practice will be required before 
one can work with the same skill that Dr. Herbst exhibited in his 
clinics. I have questioned whether the fillings made by the rotary 
method, and of the Wolrab gold cylinders, are as solid as those 
made of cohesive foil, and with the mechanical mallet. I am con- 
vineed that it is not a time-saving method,—at least not in my 
hands. If a tooth is sore, I should think the rotary method would 
be much pleasanter to the patient than mallet force of any kind. 
There is, unquestionably, more in the Herbst method than appears 
upon the surface, and we cannot fairly judge of it until we have 
given it a fair trial. ; 

Dr. Wood. Dr. Truman in his essay referred to the injury done 
to the enamel by the blows of the mallet. It occurs to me that it 
might possibly prove better to fill the margins of cavities by this 
process, though the bulk of the filling be placed there by other 
methods. I do not consider cohesive gold the safest or best to use 
at the margins of cavities, especially at the cervical walls, where so 
large a percentage of fillings prove failures. 

Dr. F. M. Dixon. According to my observation of the operations 
by Dr. Herbst, as performed at Dr. Bonwill’s, I was impressed with 
the idea [that there was more of hand-pressure used than of the 
rotary process; as by the latter he seemed only to solidify the 
outer surface, and to some extent to prepare it for the burnisher. I 
believe the many failures of fillings at cervical borders are very 
frequently attributed to other than the real cause. It very fre- 
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quently happens that at this part there is a slight and almost 
imperceptible disintegration of the surface, which operators fail to 
remove, and which increases rapidly after the filling is placed in, 
causing the difficulty so frequently complained of. 

Dr. Noble. I think we are indebted to Dr. Truman for his effort 
in this direction, not only in preparing his paper, but also for the 
specimens presented ; it being an excellent idea to illustrate a paper 
in this way. It has been asserted that it is impossible to bring the 
gold into actual contact, and to force it into the existing angles by 
this method. Now, if the margins of our fillings be poor, the fillings 
will be worthless. But in a properly prepared cavity, the margins 
of which have been polished, there will be no angles; and retaining- 
points will be present in only a few instances. So that, by the use 
of a fine burnisher, the gold may be forced into close adaptation 
with the cavity walls more perfectly than by the use of large 
plugger-points; but if a wedge-shaped point be used the case is 
simplified. The solidity of these fillings has been proved by Dr. 
Truman, since the actual weight of those made by this method in a 
matrix is greater than those impacted by a mallet. When Dr. 
Herbst used the burnisher he rubbed it on sand-paper, not only to 
remove the gold from it, but also to roughen it. I do not fill teeth 
by this method myself, but think the burnisher should be used on 
all fillings, even after a mallet has been employed. If this is done, 
it must be productive of good. Amalgam fillings inserted by using 
an engine burnisher are much harder than those made by other 
means, as the greatest amount of mercury is in this way expressed, 
-and should be taken up by the use of tin foil and the burnisher. 
They soon become hard, and are less apt to separate from the tooth- 
wall than usual. 

Dr. H. C. Register. I am very much pleased with Dr. Truman’s 
paper, from the fact of his having tried the Herbst system two 
years ago and failed; while this evening he presents us with a 
number of very beautiful specimens prepared after that system. 
While I think a cavity cannot be filled as quickly or solidly as by 
the mallet, I am led to believe, through Dr. Truman’s success, that 
saving work can be done in this way. In regard to the saving in- 
fluences of the combination of alloy and gold, being one of the 
pioneers in that method of operating, I have found by using the 
burnisher in packing amalgam its crystallization is made more 
certain. I use amalgam at the cervical margins in approximal 
- cavities simply for the reason that I think it makes a more perfect 
adaptation at that point. I witnessed Dr. Herbst’s clinics, and was 
pleased with his ingenuity, he being certainly a genius; and while 
I believe there are elements of good in his method, and that it will 
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eventually stand upon its individual merit, I think it would not 
have received the same attention from the profession had its author 
not been a guest, backed by the German element of the country. 


THE regular meeting was held Saturday evening, December 4, 
1886, at the office of Dr. H. C. Register, No. 1907 Chestnut street, 
President Register in the chair. 


Dr. W. G. A. Bonwill read the following paper, previously read at 
the meeting of the New York Odontological Society, November, 
1886, upon 


HERBST ROTATION METHOD VS. THE AMERICAN SYSTEMS 
OF FILUING TEETH WITH GOLD, 


Mr. President: By the “imposition of hands” upon me by your 
executive committee to so sacred and important a duty as judge 
upon the new system of filling teeth with gold by the “rotation 
method” of Dr. Wilhelm Herbst, of Germany, and as advocate for 
the American systems, I enter upon the holy mission with some 
misgivings. I am unable to divine whether or not you have called 
me to this work believing I have been truly converted to the new 
dispensation, and am ready to go forth preaching and practicing its 
doctrines, abandoning practices that to some seem antiquated. I 
presume, however, you have invited me believing that I should have 
something to say, inasmuch as the new doctrine is so antipodal to 
that promulgated by me when I first introduced automatic power 
for filling teeth with gold. It may be I have been a false prophet, 
and am not fitted to reveal the truth from either stand-point. But, 
as works and not faith is what you want, I shall hope to place be- | 
fore you demonstrations of the results of the past—nearly twenty 
years—in the use of machinery to dental purposes. Before I do so, 
permit me to offer some arguments and explanations which will pre- 
pare you the better to receive the “ Koran” which Iam still willing 
to uphold and worship. 

First, you wish to know what I think of Dr. Herbst’s “rotation 
method.” “Have you seen him operate, and have you made an ef- 
fort to practice it in the mouth or out of it?” If any one gave him 
closer attention, went oftener to see his clinics, and was more 
regardful of the delicate position he held while here, I would like to 
see him. No one could have hcd more interest as to the results, for 
no other system had seemed so counter to my own; and if rotation 
was as applicable as its advocates claimed, my experiments and life’s 
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work would have to go down in the general wreck. I never doubted 
from the first that gold was capable of being packed by such a mo- 
tion solidly and afterwards rolled into plate. 

The study of force, as applied by the various means, but leads to 
the same ends,—comparative perfection of solidification. There is 
but one force, and its results are in ratio with the instrument through 
which it is applied, the material used, and the spirit back of all that 
directs the power. It is unnecessary to go into the depths of phys- 
ics to understand our subject. ‘Those of us who have gone through 
every phase of filling, from hand-pressure to the mallet, with soft 
and hard foil, can see whether there has resulted some good, and 
where have been the failures; whether it was to the material used, 
the force, the character of the tooth-substance, or the relations exist- 
ing throughout. Have all our efforts been in vain, and are we to fly 
at this juncture to other methods “ we know not of,’ and indorse the 
last departure, as some have so vociferously done, without a qualifi- 
cation? Is there no law worth observing and practice to be fol- 
lowed of the past dispensation? How many of us can say that we 
have exhausted the forces once used, and that we need a new force 
or another mode of application? Who are to be the judges of this? 
I feel that a very grave responsibility rests on me in coming before 
not only you but the world to speak what I have practiced, and at 
the same time do justice to other men. 

Now, after all this banqueting and gayety is over, we must settle 
down to the naked truth, and ask ourselves if we have done our 
duty to the past record. Before I pass to the merits of the issue, I 
must be permitted to say that, while I shall uphold my own coun- 
try and my own system, I shall endeavor to treat our departed 
brother with all fairness and respect. As I said in his presence, I 
was glad to meet any man who had the courage to come to America 
to teach us how to fill teeth by a different method; one who had 
persistently battled for a conception in his own land amid persecu- 
tions such as have fallen to others as well, and a man who is evi- 
dently a mechanician, and like whom we find so few in our own 
ranks. While he brought us no great inventions or works, his fin- 
gers had brought out in his environment what any one of mechani- 
cal instinct would have done and has before in our own and other 
countries; a man who was modest amid such honors as we had not 
shown to others; and who at the last, when he had been permitted 
to behold the works of men in America, was fair enough to say that, 
could he “have seen such operations and instruments before he 
commenced his ‘rotation method,’ he would not have been here 
to-day to show his life’s efforts.” I am glad, then, that I could have 
the opportunity to say God-speed to him and his method, for, if it 
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could live at all in the future, it should after the push given it while 
here. I must congratulate his bosom friend, Dr, Bodecker, for his 
untiring services in time and money in supporting Dr. Herbst in 
every way and in heralding his coming. The love he bears his own 
country and fellows. must, of course, be stronger than for his adopted 
country, to which he owes so much, if not all, of his prestige. It is 
but natural that he should desire to see the best method of filling 
teeth, as well as the best gold for this purpose, come from Germany. 

Dr. Herbst, in his seclusion, must certainly have heard of Ameri- 
can dentists and their methods, as well as the implements they had 
created. Dental literature is not confined to our own country. 
Dental depots and agents are everywhere, and he surely could have 
known the state of our art when he began “rotation.” It is always 
safer, in prosecuting an invention or anything new, to know what 
has been done. He felt the need of doing better work. He knew 
how to turn up a disk of soft iron or brass with a burnisher in a 
lathe. He knew the fibers of the metal were driven into new rela- 
tions to beget form, and he was familiar enough with tools to make 
the application to the dental engine to place gold into cavities of 
teeth. He thought he must have a new gold also. Through years 
of labor he at last learned, as he thought, how to fill teeth to perfec- 
tion, or he was at least approaching it, and he supposed himself far 
ahead of the world up to his advent here. Except the gold and 
burnishers, he had everything at hand. He had no inventions to 
make to enable him to use his tools; no years of labor in creating 
new devices. The dental engine, rubber dam and clamps, hard and 
soft gold, such as we were using; hard and soft rubber corundum 
disks, sand-paper strips and wheels,—in fact, everything which we 
now use, and to be had at hisown home by the asking,—all these he 
brought with him, as though they were new. He gave seven years 
of adaptation to this one method to perfect it before he could feel 
satisfied it was ready to be presented. 

What is claimed for this new application of force? First, the 
most perfect adaptation to the walls of frail cavities; second, that it 
can be done with greater speed and less labor to the operator; third, 
that it is more comprehensible and easier of adapting under all the 
varying circumstances that confront the modern dentist; fourth, 
that it offers a greater reward to otherwise poor operators under 
other systems, and insures to the patient better results because of 
this, and compels the use of the purest gold; fifth, that it is by far 
the most pleasant to the patient; sixth, that it was the only method 
by which soft foil could be packed and saul adhesive, with but one 
make of foil adapted to its use. 

We will follow Dr. Herbst from the start. Has he prepa his 
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cavities to avert the subsequent action of the first cause of caries? 
Has he not shaped them to allow him to fix the matrix, without 
which he could not operate successfully ? Must he not have also 
such concave cavities, even if the walls are thin, that the rotator or 
burnisher can reach all points? When cavities have overhanging 
walls or deep and sharp undercuts, or where the burnisher could 
not reach direct, how much hand-work does he expend? How 
much of real rotation does he perform in the operation? Can he 
perform (or did he) upon one case solely by rotation? After using 
this sine gua non, did he not test every part of the surface of the gold 
with a sharp-pointed instrument in the hand, to be sure that there 
were no soft places? Which did he consider the surer of the two? 
One would have supposed the rotation would be last! Did he not 
stick each piece of gold by hand-pressure before using the tool? 
Did he not fill in around the angular walls on the periphery by 
hand-pressure? In fact, were not all his operations by the hand- 
pressure method, using the rotation as a further condenser, like 
those who use the Snow & Lewis mallets after hand-pressure? Was 
any one impressed with a sense of security when a fine-pointed 
plugger had to be used over every part of the surface? | 

Knowing what we do of the subsequent cause of failure, would 
we shape our cavities as did Dr. Herbst, leaving large portions of 
tooth-structure to come in contact on approximal walls? This had 
to be done to carry out rotation in the easiest manner and insure reten- 
tion, so far as the action of the burnisher is concerned. Would we sac- 
rifice on labial and buccal walls of the incisors so much structure in 
order to reach with such blunt-pointed instruments? We who have 
been accustomed to so much open space could but feel that shutting 
out the light and sight by the matrix would not insure closer adap- 
tation. Who would like to run the risk of the burnisher coming in 
direct contact with the edges of frail enamel, which was frequently 
done by him, and was unavoidable, when rubbing gold over a sharp 
ledge? Who would not rather have a surplus edging of gold at the 
- margins than merely enough to make a flat and square joint with 
the enamel? frequently large securing pins have to be placed in 
cavities. How much room would there be for rotation ? 

These points occurred to me as strong objections to the system. 

To insure us against failures which would be likely to come from 
a method beset with so many objections, we should see the actual 
tests in the teeth of his patients. It is:not enough to take one’s 
word for it; we want to know by sight and time’s test. Clinical 
operations are no tests of one’s ability to perform perfectly. In this 
particular we should not judge Dr. Herbst harshly. I know how 
many failures | have met with under similar circumstances. With 
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hard foil no operator who can use a mallet wants a matrix in one 
case in a hundred. He wants all the elbow-room he can get, which 
at best is but limited. Then, while we can get perfect solidity of 
the gold, I do not believe I could have perfect adaptability to the 
walls after the manner in which I prepare my cavities. Out of the 
mouth it may be done by rotation; but in the oral cavity, unless I 
changed my whole mode of preparing the approximal walls to cir- 
cumvent future active causes of caries, | am sure it would be no ad- 
vance to me to adopt this method. 

Practically, then; I must object to the first claim of better adapta- 
tion. 

The best time that Dr. Herbst made, according to the report of 
Dr. Bédecker, published in the Dental Practitioner, in a matrix out 
of the mouth, was one grain each minute. This is fast as compared 
with the average operator. It will be remembered that at Asbury 
Park I gave a clinic in the mouth, on two separate cavities, when I 
used one hundred grains of gold. One cavity took twenty-eight 
and the other thirty-two minutes, being over a grain and a half to” 
the minute; and many critics assured me it was not slighted in any 
respect. There was-no stuffing nor using of heavier foil than No. 20 
adhesive. Several times, when out near the walls, I used this num- 
ber doubled, occasionally tripled, to show the force of blow. I took. 
Abbey’s soft foil, No. 30, and, after heating as I would the adhesive, 
packed it on to the adhesive No. 20 with as much facility and as 
perfectly as I did the latter. This I could not make others believe” 
by talking, but they did not doubt their senses after seeing it. Ab- 
bey’s soft foil is unique, and no amount of annealing will make it — 
adhesive. However, the blow of the electric or mechanical mallet 
will pack it so thoroughly that it can be rolled into plate. I used 
only this foil for three years after completing my electric mallet, ” 
and. frequently use it now, though I prefer adhesive No. 20, which 
adapts itself practically to nearly every want; but being harder — 
than the soft, it bears more attrition. : 

One of the fillings which I shall show you to-night in another 
form I did in just thirty minutes, using sixty grains of gold foil,— 
two grains to the minute. Therefore, if time is an element in ope-- 
rating, my method is as two to one against rotation. 

Can the average dentist grasp this method and practice it with 
greater facility and more perfect results than the mallet system? 
We bave a much larger percentage of good operators now than be-— 
fore machinery was first used, and the failures grow less as men be- 
come familiar with power and the best manner of using it. Why 
should it have been so long before the engine and the electric and. 
mechanical mallets should receive their proper recognition? Was_ 
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it the fault of men or the instruments? Now that they are in the 
hands of the best men, why is it none step forward in the arena to 
uphold them? If it has taken so long to understand or become ac- 
customed to malleting by power, shall it be laid aside for other ex- 
periments that offer nothing in all the claims to justify more than a 
passing trial? If, with every adjunct previously invented at hand, 
the “rotation method” required seven years to merely perfect the 
manipulation of a certain kind of gold, the results, as we have seen 
them, not being what we had hoped over and above our own; and 
if, after several years of tuition and practice, Dr. Bodecker himself 
cannot wholly use the method without the electric, mechanical, or 
some other mallet to give the finishing touches to his fillings, I feel 
secure in my old boat that has carried me so long and sosafely. Iam 
reminded just here of one of Mr. Lincoln’s quaint proverbs: “It is 
not safe to swap horses while crossing a stream.” 

How few to-day understand the full usefulness of the dental en- 
gine !—far less the philosophy of the electric and mechanical mal- 
lets! If I could have had the chance to explain their workings fif- 
teen years ago as fully as to-night, their usefulness would have been 
ten fold. For the first time in their history have I been asked to 
read an article that would draw forth the philosophy of their 
mechanism and workings;.and I shall in a few words reveal to you 
what has never before been in essay or print. 

The introduction of automatic power to dental instruments for 
filling with gold dates back to February 27, 1867, in the invention 
of the electro-magnetic mallet. This was destined to open a new 
era in dentistry. It has led the world into grander work; and, in 
lightening labor and saving time, has added hours for reading, 
thought, and reflection. Man is no longer a machine, but simply 
the custodian of it. By the birth of the electro-magnetic mallet it 
was at once possible to use a different movement on the face of the 
filling. Inthe use of the Snow & Lewis pluggers one blow only can be 
given at a move of the hand, and it is impossible while that is being 
done to slide the face of that tool, be it ever so smooth, over the sur- 
face of the gold. The gold was consequently at right angles with 
the line of force, and would be kept mostly at a dead level. The 
fixed face of the filling was flat or convex,—never concave. And, as 
the blow from such automatics was only direct, admitting of no 
sliding movement, the walls always suffered even with soft foil. 

Let us now unravel the blow from the electric and mechanical 
mallets. The blow from these truly automatic pluggers is given 
without pushing upon the filling. The tool is free to be moved 
over the surface while the blows are being given from three thou- 
sand to six thousand a minute. You can burnish or rub over the 
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surface of the filling, forcing the gold sidewise closely against any 
walls or under sbarp cuts. Besides, it permits you to keep the sur- 
face of gold concave to a very great extent, filling in the interior 
later. The gold is carried up on the frailest walls, each piece rcin- 
forcing itself and laying a floor up to the margins. This plan gives 
one a security that heavy blows from the mallet cannot efface. It 
enables one to so weave the foil by degrees over the edge or pe- 
riphery of the cavity that there is always a fold of gold under the 
condensing-tool. This lateral pressure, while the blow is being 
given direct, acts precisely like a burnisher in the hand. This is 
the same as is done by the rotation method, but with the additional 
advantage of applying instruments so small that any spot can be 
reached, and without all the paraphernalia of matrix, loss of time, or 
the necessity for hand-pressure. The lamented Webb with most 
of his followers learned at last the value of this teaching, which 
they were so long ingrasping. ‘The secret of rapid filling lies in this 
one thing. While most men would be making an impact over one 
spot, [ would range in the same time across the whole surface of 
the filling and pack it thoroughly. 

Another fact in connection with this sliding rotary movement is 
that it is unnecessary to go over that surface the second time, the 
foil being of the proper size and shape to admit of easy handling. 


It is just impossible to stuff a cavity. This gives many minutes in. 


the hour. 

What shall be the shape of the face of a plugger? Go to the 
gold-beater and scan his heavy hammer! Its face is oval with 
rounded edges, that, should it not fall directly true upon its face, it 
will not cut the vellum nor injure the foil therein. It would be quite 
impossible to make an even foil unless this one thing were well 
designed. And yet it must not be so round as to indent because of 
a too prominent center. Pluggers, therefore, should be slightly 
oval, with rounded edges that will not cut the foil against the edge 
or walls of the tooth. The hardest thing I had to learn was just 
how much foil to keep under the tool. From No. 5 folded to No. 80, 
and up to 240 occasionally, I at last settled upon No. 20 without 
folding. It is more adaptable with less force, and a lighter and more 
rapid blow is much easier for the patient, and speed compensates for 
the difference in thickness of foil. I have made just as fast time 
with No. 20 as with heavier foils, and have had the further satisfac- 
tion of knowing that every part had been reached, and the gold 
homogeneously laid, with no hollows. The rotation method would 
necessitate my going over the surface with a small plugger-point 
after each layer. Not the least consideration is the fact that I have 
learned to begin and to end nearly every cavity without the aid of 
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hand-pressure, thereby fulfilling the highest mission of all machinery, 
and of these instruments in particular. The hand-mallet is the only 
and nearest approach to the instruments in question. 

You must see, then, why Ido not argue against “rotation.” It 
will do what is said of it where the cavity will permit of access 
and the necessary adjuncts. But we have something far superior 
already. I can surely say that, were I compelled to give up my 
present appliances and resort to the “rotation method,” it would 
be like going from a palace-car at a mile a minute, with every com- 
fort to myself and guests, to the antiquated stage-coach. 

As a refuge, can poor operators by other methods be made more 
proficient by adopting this? At first sight rotation would seem more 
controllable, but no one who ever learned to be skillful with my 
instruments would go back—or forward, if you please—to anything 
yet offered as a substitute. : 

The only claim that seems at all convincing is that the purest 
gold must be used by rotation; but this is an assumption, for Dr. 
Herbst packed some No. 30 Abbey’s soft foil on his filling, when he 
ran out of his own foil, with the same apparent ease and effective- 
ness; and I have since tried and found Wolrab’s no better than, if 
as good as, Abbey’s soft. I tried Wolrab foil under my mallet; 
and, while it works well, it would be impossible to produce better 
results than you will find in the demonstration I shall give at the 
close of my remarks. | 

The Herbst method may be easier to the patient, though I would 
not like to grant it in advance. While the freedom from concussion 
would be less irritating to the nerves, rotation makes a constant 
sound that must tend to annoy. Besides, the hand-pressure incident 
to perfecting the method is fully as objectionable as the mallet, since 
it consumes time and moves the head out of position. There is yet 
another element of weakness worthy of notice. There is an uncer- 
tainty about gold adhering or attaching itself if the burnisher 
becomes too smooth. This must be constantly watched, and emery- 
cloth used. 

I must, then, reject the method in toto, so far as | am concerned, 
since I can see in it no advance or possibility of my being able to 
do any better than I am doing, except as practice tends to make 
more perfect when kept in one line. And, as it takes quite a lifetime 
to learn to do well, it would be, to say the least, rather hazardous 
for me to change my methods or the foil I have so long used. Four 
dollars an ounce more have I paid the Abbeys for thirty-two years 
than any other manufacturer, and the uniformity of the foil has 
been wonderful. Their soft foil certainly has no parallel. 

In the consideration of the Herbst method by its advocates too 
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much stress is put upon the packing of gold alone. I feel that if any 
one thing is of more value than another it is the shaping and 
smoothing of the walls of the cavity. It is not all of saving a tooth 
to fill it. 

To sum up my verdict, let me say, before any one condemns the 
oldest and latest American methods, let him try them without preju- 
dice once more; and, if not too ignorant of mechanical principles, 
there is hope of his being reclaimed. We have so many in our 
ranks who are not of ‘‘the stuff” to make fine operators, and who 
will ever be upon the wing to be helped, that they cannot and will not 
rely upon any method, be it ever so successful. 

So long as we have to fill teeth with gold, it is absolutely necessary 
that it should be made of the purest metal. If we can procure a 
foil in our own country that is good enough, it should be used, and 
not that of foreign make. There is no reason why we cannot make 
the best of foil. The Wolrab gold was extolled as a wonderful pro- 
duction, that involved Dr. Herbst and the manufacturer in great 
trouble to learn how to make it. For my own use, I feel that there 
is nothing superior to Abbey’s foils. The soft foil should not be 
heated red directly over the flame. Place it on a thin sheet of 
platinum, and warm or dry it over a spirit-lamp. It will work like 
putty ; rolling over each other, the layers go home without stop- 
ping and blocking the way. This is the very thing for frail walls. 
No. 5 is heavy enough, folded to No. 20. The manufacturers have 
been accused of manufacturing the soft foil with some preparation 
upon the surface to keep it from sticking. Of this I can say that 
it is not true. Mr. Abbey took me into his sanctum, where no one 
but his own family had ever been, and showed me that both the 
adhesive and soft were treated in the furnace exactly alike. Up to 
the moment it goes into the furnace-muffie for annealing, after 
beating, Mr. Abbey himself cannot tell the difference in the sheets 
as they lay side by side. The heat at once makes one soft and the 
other hard. The secret of making it was an accident. Mr. Abbey 
does not know how to explain the modus operandi. The specimens 
I shall now display not only vindicate the character of the Abbeys, 
but they serve as the strongest possible proofs of the value of the 
electro-magnetic and mechanical mallets by which the work was all 
done. Here are six pieces of plate and two large leaves of gold 
rolled by Charles Abbey, and again beaten into foil, for your close 
inspection.* 

In fifteen years I have lost a number of large gold fillings, placed 
in by both of my instruments. The cause of this was somewhat 


* One specimen was soft foil, not heated red—only warmed. The result is 
equal to the others. 
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my own fault in trying todotoomuch. I failed to give proper shape 
to the cavities; and, not having enough anchorage, I could not have 
expected so small a neck should sustain so large a head. But I am 
happy to know I did fail. These products whith I show you give 
me more satisfaction than all else. They will tell you whether the 
failure was from imperfect packing and whether the walls were 
safe by adaptation of the gold. 

The speaker has had to bear for many years the reputation of stuff- 
ing his gold in order that he might be called the fastest operator! 
Look, gentlemen, at the results! The man who can again say it must 
do so without the least foundation. This should forever put to rest 
this shameful reproach, which | have borne in silence. 

No difference can be detected in these specimens, whether done 
by the electro-magnetic or mechanical mallet. I can but say, after 
such a severe test from both the electric and mechanical mallets, 
that good results can be obtained by all other methods, and with 
other makes of foil; whether to the same extent I am not prepared 
to assert, but power applied in any way, if with equal force, asshown 
in the specimens, must result in like phenomena. That it can be 
done by the “rotation method” as thoroughly, I have no doubt; or 
at least gold can be packed as solidly rolled into plate and beaten 
into foil. Therefore, it is not a question as to its power to do as would 
my mallets ; but it is as to its practicability in all cases ; or whether it is 
any advance over what I have done. 

I have labored for these twenty years, believing my own coun- 
trymen would one day see that my devices were worthy of adop- 
tion. The past year has assured me that what I have done be- 
' gins to show fruit. I wish I could have done more. I can, in 
conclusion, only say that I have done my best, and I shall now 
retire for a season, at least, to watch the progress of affairs. Just 
fifteen years ago, when I first appeared on the scene and before this 
society, the reception was somewhat different from that of to-night. 
Frowns have passed into smiles. The future seems brighter. For 
all the opposition I have but thanks to offer. Without it no great 
results can come. The hour in our history has, 1 think, arrived 
when a true system of dental practice can be promulgated. Vo one 
man can do it. Setting aside jealousy and bickerings, let some- 
thing be done to stay the tide that is carrying upon its bosom so 
much drift. Shame upon us that caries is not arrested! The bar- 
barism in extraction should be banished, and everything done to 
hasten the hour when we can lay down all the paraphernalia which 
is accumulating so rapidly, and no longer have occasion to meet 
together to discuss these subjects. For one, I would be happy to 
know that we had so advanced that the edict should go forth, 
‘“‘Dntisetry shall be no more!” 


38 DISCUSSION. 


Dr. Bonwill showed some specimens, and said: I want you to 
understand that these specimens are not gotten up for the occasion. 
Some of these fillings have been in the mouth for ten years. One 
of them was a filling that I put in at a meeting of the Pennsylvania 
State Dental Society at Cresson, Pa., three years ago. In my hurry 
to allow my friend, Dr. Darby, to make a filling before the light 
had passed, I did not get my anchorages as thorough as I ought; 
the cavity was prepared rather hastily. I cannot do things well in 
clinics; I am too nervous a man for that, and have operated at 
clinics to the detriment of my own reputation. Up to two weeks 


ago I was afraid to attempt any such rolling of gold fillings as you 


see here to-night, but Mr. Abbey assured me it could be done. 


Discussion. 


Dr. Thomas. I feel a little out of place in taking part in the 
present discussion, and would not do so were it not that in his essay 
Dr. Bonwill expresses the belief that, by his method of manipula- 
tion, the barbaric operation of extracting teeth will become a thing 
of the past. That will present a condition of affairs greatly to be 
desired by us all, for I shall hail the day when there will be no teeth 
to extract as heartily as any one. It is well known that in the 
practice of many dentists, where their patients give strict attention 
to their teeth, extraction is of very rare occurrence, except in cases 
of regulating for children, and for new patients; and if the whole 
population of the country could be brought under dental care, the 
prospects are that extraction would in great part be done away 
with; but at the present time there are not more than twelve per 
cent. of the population of this city who visit the dentist, and it is 
probable that, taking the country at large, not over two per cent, 
give the care of their teeth any consideration at all; showing a 
wide field for the expansion of the dental profession, before that 
desired end can be considered accomplished. But there is one point 
which occurs to me in the present controversy between filling with 
the electric and mechanical mallets and the Herbst method or hand- 
pressure, and that is that all consideration for the patient is left out 
of the discussion; and yet one of the claims made for the Herbst 
method is that it spares the shock and consequent prostration to 
nervous patients. It is not an uncommon thing for patients to come 
to me for extraction whose mouths present the appearance of con- 
siderable work and expense put upon the teeth, and yet they are 
in a state of utter neglect. The patient will declare that under no 
circumstances could they be induced to undergo further operation 
with the electric mallet; that they would rather have every tooth 
extracted than submit to it again. Of course, we understand there 
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are many stolid temperaments, who can go to sleep under the oper- | 
ation; but for nervous and delicate conditions I think the hand- 
pressure preferable. At all events, any system or method which 
leaves out consideration for the patient, and drives him away, must 
be at fault. I mention this fact as a criticism by the patient which 
ought to receive attention. 

Dr. Bonwill. Dr. Thomas asserts that most of his patients dis- 
like the malleting of gold fillings by any method, and is fair 
enough to say that they dislike the dental engine as much. Most 
people dread dental operations, however performed. No wonder 
that they dislike the mallet and the engine, because but few opera- 
tors know how to use power instruments intelligently. If I may 
speak of my own practice, I am gratified to say that it is on the 
increase, and among intelligent patients. That they do not rebel 
is evidence that they do not consider themselves tormented beyond 
reasonable limits by the use of the mallet. Will Dr. Thomas state 
whether the objections made by patients coming to him were not 
directed to all mechanical appliances, the drill as well? 

Dr. Thomas. Yes. } 

Dr. Essig. I regret not having had the opportunity of seeing 
more of Dr. Herbst’s clinics. What I saw was an easy approximal 
filling, from the outer wall. He cut away this wall to gain access. 
From what I have seen of the method, I do not think it applicable 
to many cavities. : 

Dr. James Truman. The paper I read before this society at its 
last meeting was not strictly speaking a paper on the Herbst 
method ; but, as its title indicated, an essay on rotation as applied to 
all the forms of metal used in filling. In answer to one point made 
by the essayist of the evening, permit me to say, I do not regard it 
as possible that Dr. Herbst could have been ignorant of American 
modes. Aside from the extended translations and descriptions of 
everything new reproduced in the German journals, there is the 
constant exhibition of American tools and appliances at the German 
depots, and the quarterly visits of agents to all the principal cities. 
The points in my paper were not fully met in the discussion, and as 
it was continued to this meeting, you will bear with me while I 
briefly review the positions there taken. I called your attention to 
the fact that, previous to the introduction of the mallet, hand- 
pressure, both with non-cohesive and cohesive gold, was alone used. 
At this period, covering many years, there was comparatively little 
complaint of cervical decay or failure at the walls. Upon the intro- 
duction of the mallet the complaint became almost universal that 
the cervical border could not be preserved from the action of caries. 
This was ascribed to various causes,—acid secretions, electricity, 
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incompatibility of dentine, etc. None of these explained it, how- 
ever. I took the position in my essay that the use of the mallet 
produced cracks in the enamel, and the result must necessarily be 
imbibition of fluids, followed by fermentation. I could not regard 
skill in the use of the mallet as a factor exempting from this result, 
-as caries has destroyed the work of the best operators using this 
instrument. If this be acknowledged, then we must modify our 
practice and return largely to hand-pressure, or some process that 
will condense without injury. In rotation I considered we bad 
sufficient force, used in connection with hand-pressure, to condense 
gold, and endeavored to demonstrate this by samples of work pre- 
pared by the use of cohesive foil. 

The fact that cracks exist in teeth does not require the proof of 
microscopic examination. They are visible in the enamel of many 
teeth on the labial and buccal surfaces ; but in these positions are not 
liable to result injuriously, from the fact that they are subject to con- 
stant cleansing. The result must be very different at the cervical bor- 
der, or on surfaces not so readily kept clean. Histologically speaking, 
cracks are probably present in all teeth, caused by occlusion and pos- 
sibly by changes of temperature. All microscopists will, I think, ac- 
knowledge this to be true. Wedl, in his ‘“ Pathology of the Teeth,” 
illustrates this condition ; and I have found them so universally that 
I am forced to the conclusion that they exercise an important part in 
the destruction witnessed. Absolute solidity cannot be regarded as 
the most important feature of a filling. Adaptation to the walls is 
absolutely essential. If this be accomplished, the center may be 
very far from solid and yet the tooth be perfectly preserved. This 
is clearly shown in the old soft foil fillings of thirty or more years 
ago. Density is desirable for mastication, and I do not wish to be 
regarded as underrating it; but it must be attained without injury 
to the walls. 

Dr. Bonwill’s paper has been largely devoted to the consideration 
of mallet force, and especially that of power mallets. He evidently 
regards solidity as the most important feature in a filling, and second 
to this rapidity of insertion. He contends that he can pack against 
walls with oval points, but I cannot understand how this will soften 
the force of the sudden impact of the mallet in the least degree. 
Admitting that this is possible, gold cannot always be packed in 
this way. Gold freshly prepared may be condensed with smooth 
points, but the longer it is kept the poorer it will be for this kind 
of work. It must be surface clean to be cohesive. Dr. Bonwill 
doubtless accomplishes this, but he is favorably situated to procure 


gold direct from the manufacturers and freshly made. When we. 
formulate a plan it must take in all the possibilities, and the pecu- 
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liarities that surround its use. The process, to be worth anything, 
should be available in any location and under all circumstances. 
The specimens he exhibits are beautiful, in that they show very 
perfectly that foil may be packed, then rolled, and finally be 
returned to the same character of foil from which it originated. 
They do not, however, demonstrate the density of the gold. Very 
soft fillings can be rolled out; indeed several layers of gold foil 
can be, by annealing, made into plate. The molecular structure of 
metals, with the changes that take place in crystals, is an interest- 
ing subject; and especially is this true in gold and silver. We all 
know the effect of annealing, and the change it produces, and also 
the marked effect produced by the jar of wear in rendering these 
brittle. The annealing process has to be gone through with in 
rolling. The best test for a filling is to attempt to roll it without 
heating. This I did with the filling made into the small plate and 
exhibited at the last meeting. I regard this as a more severe test 
than any presented by Dr. Bonwill this evening. 

To show that absolute density is not required to make a plate, I 
rolled out several of the fillings illustrating my paper, and not 
regarded by those present at the reading, as dense as could be made 
by mallet force. These I now present you for examination. You 
will observe that one weighing 5% grains is rolled into a plate 7% 
inches long by ¢ inch in width. This is as far as I could carry it 
under the rolls. The others I did not extend to the same length, 
but each shows perfect plates. I then prepared a filling weighing 
4 oz., packing by hanc-pressure and rotation, using Abbey’s No. 4 
cohesive foil. Mr. Abbey very kindly rolled this for me and made 
a portion of it into foil. This is also exhibited. In this I simply 
followed Dr. Bonwill, since I had the pleasure of seeing his work 
shortly after he read this same paper in New York. My aim was 
to demonstrate that density had little or nothing to do with the 
result attained by him, and this fact, I think, is fully shown in the 
Specimens presented. 

While I do not regard the abandonment of the mallet as advisa- 
ble, it remains certainly essential that that instrument should be 
used more intelligently in the future than it has been in the past. 
Rotation cannot, | think, be made effective without hand-pressure 
be connected with it, either ‘as Herbst explains it, or, as I prefer, 
with sharply serrated pluggers. That the mallet can be effectively 
used in this connection cannot be doubted; hence it will, probably, 
not be wholly dispensed with bv those adopting this process. 

Dr. Bonwill. 1 am surprised at Prof. Truman’s statements, in 
view of his letter of only a few weeks since acknowledging that 
the perfection of solidity is attained by the use of the mallet, and 
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that he had no desire to set it aside for the Herbst method. It is 
too late to claim that no power mallet should be used for fear of in- 
jury to the walls of the cavity at the periphery. The advocates of 
the Herbst method prefer that plan because they consider that they 
obtain better adaptation to the walls of the cavity with less un- 
pleasantness to the patient. Those who cannot use anything but 
hand-pressure successfully should continue to use it, but should not 
expect on that account to banish power instruments from the offices 
of those who know how to use them. As to the specimens of old 
gold fillings shown not being a true test of the value of the instru- 
ments which impacted it, | would like to see some tests that would 
surpass it. I have stated that all cohesive gold can be thus tested. 
Even hand-pressure will solidify it, and so, doubtless, will the 
rotation method. But no such results were ever attained before 
with Abbey’s old soft foil by any method. Prof. Truman asks why 
I did not send out the same kind of points with my mallets which 
I now use, and which I claim will produce the same results as the 
Herbst method by rubbing the gold as the tool passes rapidly over 
its surface with a smooth or roughened, but not serrated, slightly 
oval point. It was not because I wanted to keep my knowledge to: 
myself, and certainly this idea was not derived from Dr. Herbst. 
The Varney points had taken such hold upon the profession that I 
have often had instruments returned because they were not perfect 
copies of Varney’s. The trouble was that I could not overcome all 
prejudice at once, but little by little the profession is accepting my 
theories as well as my inventions. 

Dr. H. C. Register. Encouraged by Dr. Truman’s success with 
the Herbst system, I purchased a set of his instruments and tried 
them upon a patient of nervous temperament, who could not well 
bear the mallet; but I regret to say that in my hands the system 
was not a success. The experience, however, led me to use them in 
the general manipulation of alloy, and for it alone. I feel greatly 
indebted to Dr. Herbst for the aid his instruments have given me in 
packing amalgam. Thoroughly incorporated alloy, and freed from 
mercury to the fullest extent, can be made soft and pliable by the 
heat generated by rotation, and its perfect impactment and quick 
crystallization madesure. One of the essentials in making a perfect 
adaptation in all parts of a cavity is in freeing its walls of moisture, 
by quick or slow desiccation, and bringing the filling into juxtaposi- 
tion without injury thereto. We are indebted to Dr. Bonwill for the 
mallets he has introduced. J have used upwards of a half dozen 
of each of his patterns, but, not feeling satisfied therewith, I have 
for the past two years been using one of my own construction, the 
principal novelty of which is a roller inserted in the periphery of 
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the driving-wheel,—or, in other words, a wheel within a wheel, 
which rolls over the head of the plugger, giving a quick, energetic. 
blow, without any disposition to tip up the instrument at the point 
of impact. 

Dr. Tees. I think the mallet bas been of great utility not only 
to the mass of dentists but to their patients. The cases mentioned 
of serviceable fillings made of soft foil, by hand-pressure, of very 
many years’ duration, we must not forget, were made by experts. 
The great majority of operators in those days were unable to make, 
except in simple cavities, solid and durable fillings. During the 
first ten years of my practice I was frequently called upon to 
remove water-soaked fillings resembling Indian-meal mush. Some- 
times there were quite a number in the same mouth. Such fillings, 
no doubt, were formed of ropes, forced into the cavities by means 
of serrated pluggers, and then rubbed over with a burnisher. At 
the present time I am constantly inspecting beautiful fillings, con- 
tour and otherwise, in many cases coming from the hands of the 
younger members of the profession, made of cohesive foil, by means 
of the various mallets. 
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THE regular meeting was held Saturday evening, January 8, 1887, 
at the office of Dr. Thomas, 912 Walnut street, Philadelphia, Presi- 
dent Register in the chair. 


The following paper was read: 


CROWN AND BRIDGE-WORK AND CONSERVATIVE DENTISTRY. 


BY CHAS. J. ESSIG, M.D., D.D.S. 


As the time seems to have arrived when the different plans of set- 
ting artificial teeth (properly coming under the head of bridge- 
work) have assumed a fixed and distinct place in prosthetic den- 
tistry, it will be well for those who, attracted by its apparent advan- 
tages, are ready to accord it preference to the ordinary removable 
denture, to give the most thorough consideration to the fitness of 
each in meeting the requirements of particular cases. To decide 
such questions correctly is not always easy, and a careful operator 
will only make his decision after a thorough examination of the case 
inhand. He will examine the natural teeth to which his bridge-work 
must be anchored; he will note whether these are devitalized or 
not, for that important fact should have much to do in influencing 
him in the adoption of a plan. 

He will next investigate the relative merits of the different meth- 
ods of bridge-work and the ordinary denture; he will make a sort 
of mental analysis of each, as to their general influence on the com- 
fort of the patient, their comparative cleanliness, and above all the 
question of possible injury to the remaining natural teeth; he will 
not attempt to decide until, after making a thorough examination 
of the mouth, he has obtained an accurate impression, which he can 
study with reference to all the points involved. 

In the present status of bridge-work there seems to be a greater 
desire to originate than to conserve, and some of the methods de- 
scribed in the journals are not only impracticable, but quite ruinous 
to the sound, natural teeth to which the fixtures are often attached. 
Take, for example, the method, “ Pin and Plate Bridge,” described 
in the Denrat Cosmos for March, 1886, wherein the writer describes 
“a typical case,” in which a lateral incisor (crown and root) has 
been lost, the cuspid and front incisor, fully vitalized, and without 
approximal carious cavities, remaining in position. To meet this 
loss he prepares a porcelain lateral tooth, to the backings of which 
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are two pure gold wings, swaged to fit the palato-approximal sur- 
faces of the cuspid and incisor, and attaches this appliance to the 
cuspid and central incisor by platinum rivets, attached to the wings 
or palato-approximal base plates, and fitting into small cylindrical 
openings drilled into these previously sound teeth, and fastened 
there by means of oxyphosphate of zine. 

Strength and impermeability are indispensable requirements in 
any method. Whether pure gold plate of No. 26 and oxyphosphate 
cement fastenings offer a reasonable promise of withstanding the 
great and constant force exerted upon such a fixture may, I think, 
easily be determined without a trial. Upon the strength of the fix- 
ture depends its immobility and consequently its permanence. If 
the bridge is not absolutely immovable, it will not be impermeable, 
and in the absence of that characteristic destruction of the teeth to 
which the pins are fastened must soon follow. Such examples of 
so-called bridge-work look well on paper, but let us make a careful 
comparison of the “typical case” above mentioned and the ordinary 
method of replacing the lost tooth by the removable partial gold 
plate, which it is intended to supersede. 

What are the great objections to the usual form of artificial den- 
tures? They are three in number: 

1. The presence of a plate covering the roof of the mouth. 

2. A certain amount of instability, which depends, however, upon 
the skill displayed in the construction of the fixture. 

3. The necessity which often arises of noticing the partial den. 
ture to the natural organs. 

Let us admit at once that clasps are more or less injurious to the 
natural teeth; but is the kind of bridge-work described in the above 
number of the DentaL Cosmos less so? Is it not reasonable to as- 
sume that the friction due to the slight motion of the removable plate, 
together with the facility with which it can be removed and thor- 
oughly cleaned, will, in a measure, protect the natural teeth toa 
greater extent than where the clasp or fastening is not removable, but 
just as permeable? Ofcourse the answer to this question must depend 
upon the stability of the bridge, but we have no right to experiment 
upon the natural organs of our patients when such experiments may 
involve their loss; nor do I deem such uncertain work necessary in 
the hands of experienced dentists. Such members of the profession 
will look the question squarely in the face, and recognize at once 
that all attempts to anchor bridge-work to vital teeth are objection- 
able, and not usually attended with good results. 

In the article to which I have alluded is also described a case of 
bridge-work for the replacement of two molars and one bicuspid, by 
fastening to the first bicuspid and the third molar, by means of crown 
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plates or caps swaged of gold. It will be noticed particularly in the 
case of the first bicuspid, that “the crown plate” or partial cap is 
so constructed that every part of the tooth is covered except its 
buccal surface, thus offering an extensive margin for the ingress of 
fluids. That such a fixture, depending upon the very superficial an- 
chorage afforded by openings made in vital teeth, can be exposed to 
the tremendous force exerted in masticating without loosening and 
displacement, seems hardly possible, and that the partial cap de- 
scribed there as a means of embracing the first bicuspid will remain 
close enough to exciude moisture I do not for a moment believe. 

The employment of such means of attachment to vital teeth I 
deem most censurable. I do not wish to be understood as express- 
ing disapprobation of all kinds of bridge-work, but I do condemn 
all procedures of the kind where the operator drills into or mutilates 
vital teeth for the purpose of forming anchorages; because that is 
not conservative dentistry. 7 

The application of bridge-work to pulpless teeth certainly offers 
more encouraging prospects of permanence, and isin every way less 
objectionable. 

The abuse of the method, when fastening to devitalized teeth, will 
be likely to consist in the hopeless attempt to make three or four 
roots sustain the masticating force of an entire upper or lower den- 
ture of fourteen teeth; but even in such badly directed application 
of the bridge method the harm will be most likely to fall upon the 
patient’s purse, and may not inflict irreparable injury to valuable 
teeth. Still, there are many instancesin which the immobile fixture 
will be found to be in every respect superior to the removable plate ; 
but the prospective permanence of the fixture is the feature which 
should decide the question. When wecarcfully consider the relative 
permanence of the different methods of attaching artificial teeth, we 
find ourselves restricted to very narrow limits. 

The same writer from whom I have quoted makes the statement 
that ‘experience has fully demonstrated that a slight mutilation of 
a vital tooth is far less destructive in its ultimate results than is the 
wearing of partial plates.” | 

I have met with no such conclusive evidence in favor of mutila- 
tion, nor do I believe that the method has been sufficiently tested by 
time and the forces to which its function must subject it to warrant 
the belief that it should supersede in all cases the removable artifi- 
cial denture. Though this method of attaching artificial teeth has 
not until quite recently been employed, it is claimed that immobility 
and permanence have been amply secured. 

I have noticed that the apprehension of the idea of permanence 
in connection with this subject differs widely in different minds; 
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but it is not unreasonable to expect the durability of bridge-work to 
be at least equal, if not superior, to the old and tried method which 
it is designed to supersede. I have seen many partial dentures 
which had been worn with comfort and safety to the remaining vital 
teeth for periods varying from fifteen to thirty years. How many 
examples of such bridge-work in connection with mutilated vital 
teeth will last that long? 

In the description of ‘The Pin and Plate Bridge” from which I 
have quoted it is admitted, even this early in the history of the 
method, that avery few cases have become loosened, the bridge being 
for some weeks still worn in the loosened condition, and that under 
such circumstances the cement will, of course, become detached and 
wash out, admitting food and secretions. 

It is hard to conceive of a worse result, and in the majority of 
such cases rapid decalcification of the enamel under the loosened 
plate would be sure to follow. 

A young professional friend recently described to me a case in 
which a very nicely adjusted gold cap, covering the palatal surfaces 
and cutting edges of the four central incisors for the purpose of re- 
taining them in position, resulted in three weeks in serious decalci- 
fication of the enamel. 

Placing systematically the different methods of atinobeags bridge- 
work to the natural organs with reference to their probable perma- 
nence and capacity for usefulness, that plan in which the anchorage 
consists exclusively in the cap or ferrule, in connection with the pin 
or dowel, adjusted to devitalized roots, will be regarded as ranking 
highest in all the qualities which care and judgment should demand 
for such a fixture. 

It is the so-called Richmond crown, either singly or in numbers 
united, so as to constitute a bridge, and where each tooth is fastened 
to asound root. The superiority of this method over all others does 
not alone consist in the impermeability which is afforded by the cap 
or ferrule, but in the fact that it also removes strain from the long 
axis of the tooth to the alveolar socket, where it properly belongs ; 
and this prevents the very common occurrence of fracture of the 
roots. : | 

Conservative dentistry has made no more important advancement 
than this in the last ten years. It enables the dentist of to-day to 
save and utilize roots of dead teeth that but a short period before 
were removed by thousands. 

But even this form of immobile denture is open to one serious 
objection—namely, the difficulty of replacing a broken tooth. No 
reliable method of replacing teeth, which are liable to give way in 
time, has as yet been devised. 
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An attempt to utilize the screw and nut in bridge-work cannot 
fail to be regarded as retrogressive. 

To meet this objection movable fixtures have been recommended. 
One of these is described in the “ Hints and Queries” of the DenTaL 
Cosmos for September, 1886; but as the security of the fixture de- 
pends upon attachments to the natural teeth by means of several 
gold screws, it is in no respect an improvement over the ordinary 
artificial denture, and its employment would be much more destruc- 
tive to the vital organs to which it is proposed to attach it. 

The abuse of the immobile fixture already alluded to, wherein two 
roots are frequently made to sustain the masticating force of six or 
more teeth, has done much towards bringing bridge-work into dis- 
repute. That such unequal distribution of force can afford a reason- 
able promise of permanence is not probable, unless the wearer of the 
fixture is fully informed of its deficiency and exercises unremitting 
care; but under those conditions it could not be claimed that such a 
specimen of bridge-work was fully useful. | 

Something should also be said about the materials employed in 
fastening crowns either singly or in numbers united. 

There are four materials more or less extensively employed for 
this purpose. They are oxyphosphate of zinc, oxychloride of zine, 
amalgam, and gutta-percha. 

The first seems to possess about all that is required of such an 
agent. It may be used successfully in fastening crowns to defective 
roots where the oxychloride would afford nothing but failure. I 
refer to those cases where, either by the careless use of the drill in 
enlarging the canals for the reception of the pin or by decay, the 
side of the root is perforated. The oxychloride in such cases will be 
found to be so irritating to the tissues that violent inflammation will 
soon follow the introduction of the crown,—indeed the escharotic 
properties of the chloride of zinc, even in sound roots, may cause 
sloughing of the margins of the gum to an extent sufficient to impair 
the operation. In addition to this, there is scarcely a question that 
the phosphate is less soluble than the chloride cements. Amalgam 
and gutta-percha are both inferior to oxyphosphate of zinc for 
crown and bridge fastening, because they cannot be used with 
facility with the cap or ferrule ; and in the case of amalgam, I have 
noticed in many instances, where it has been employed as a fastening 
for crowns, an unusual amount of irritation of the free margin of 
the gum. In many such examples this is likely to be due to imperfect 
workmanship; but there is also probably some action of the secre- 
tion of the gum at the point of union of the crown and root, on the 
amalgam, by which its surface is roughened by partial solution, and 
thus made irritating. But, be this as it may, I have seen such ex- 
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traordinary examples of tumidity, persistent bleeding, and general 
discomfort following the use of amalgam in setting crowns that I do 
not hesitate to give it a very low place as a fastening material. 

Of gutta-percha it is needless to speak at length, as the improve- 
ment in crown and bridge-work of the last few years has rendered 
its use for the purpose almost obsolete. Hither of the materials 
named may fail to afford perfect stability when not properly used. 
Durability will depend greatly upon the plan of construction of the 
crown or bridge; but when employed in connection with the cap 
fitting accurately the end of the root, together with a stout pin of 
platinum gold extending into the enlarged nerve-canals, more than 
the necessary amount of strength and durability will be attained. 

It is due to Dr. Bonwill to state that he has suggested a means by 
which his crown can be set so as not only to obviate the objection 
which may exist against amalgam as a means of fastening, but also 
to make the Bonwill crown include some of the advantages embraced 
in the so-called Richmond crown. This consists in making a ring 
to accurately fit the end of the root and part of the crown, so that 
the root is strengthened and the gum protected from contact with 
the amalgam. 

From long personal experience with the use of the ring as a means 
of binding together the parts of a fractured root, as well as a rein- 
forcement to a sound root, I am able to commend it as one of the 
most useful devices which the dentist can employ in the class of 
cases under discussion. 

Dr. C.8. W. Baldwin, in the Denrat Cosmos for January, 1887, 
suggests a very valuable device in the form of a cap covering the 
end of the root, by which the Logan crown is brought very near 
the highest standard of crown work; but both the Bonwill and the 
Logan methods are deficient in that two or more of them cannot be 
united to form a bridge; they must be employed as individual crowns 
or pivot teeth; while in the so-called Richmond crowns the backings 
of two or even more may be united by soldering, so that the strength 
which union affords is easily attainable, and the strong cuspid root 
may often be made to support a weaker lateral root. Where two or 
more roots adjoin each other the crowns should always be united. 
My friend Bonwill will say that this only adds to the difficulties 
should one of the teeth of the fixture break. Of course itdoes. The 
difficulty of repairing bridge-work constitutes the greatest objection 
to it, while the ease with which the crown bearing his name may be 
replaced in case of accident is by far the most valuable feature of his 
method. None of them are as yet perfect, but the Richmond crown 
comes nearer to the requirements than any other. 

When aroot splits under the strain against its long axis, to which 
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it is more or less exposed in mastication in ordinary pivot cases 
without the ring or cap, there begins at once a tendency of the frac- 
tured parts to separate, and the resulting space is filled up by a 
proliferation of the gum-tissue. A few years ago such cases were 
looked upon as hopeless, and were usually superseded by the artifi- 
cial denture; but now even such roots may be restored to almost 
perfect usefulness by the employment of an accurately adjusted ring 
of gold or platinum, by which means the juxtaposition of the pieces 
is restored and securely maintained. 

The crown, singly or in numbers united to form a bridge, when 
properly planned and constructed with reference to strength and 
impermeability, and applied exclusively to devitalized roots, repre- 
sents the highest achievement of conservative dentistry, and it settles 
the vexed question as to whether operative and mechanical dentistry 
should be separately taught and practiced; for while crown and 
bridge-work begins where operative dentistry stops, it cannot be 
relegated to either branch exclusively, because it demands in its suc- 
cessful accomplishment the experience and skill of both. 


Discussion. 


Dr. James Truman. There are one or two points, I think, of im- 
portance in this connection. Dr. Essig acknowledges that a band 
cannot be placed around a tooth without decalcification taking place. 
If this be correct, why shouldn’t the same result follow by the use 
of a cap over a root? It seems to me they occupy similar relations 
to the oral secretions. My own judgment is that a band in either 
place is not analogous toa clasp. The former, whether around a 
tooth or root, is rendered harmless by the cement placed between it 
and the tissue. 

The most serious objection to my mind is that of the irritating 
effect of the band on the pericementum. If this be forced up on the 
root, it must to the extent of the pressure produce irritation and 
death of the membrane. 

Again, are systemic conditions taken sufficiently into considera- 
tion? Many of these will necessarily antagonize the success of the 
operation, but are probably rarely considered. 

Dr. A. G. Bennett. It may be said in general that bridge-work 
has not been in use long enough to develop much skill, or to enable 
us to come to any definite conclusion respecting its merits or 
demerits. Most critics assume that all defects are inherent in the 
system. Most failures are due to want of care and skill in the den- 
tist. There are many false notions in regard to the caps and bands. 
The Richmond crown is the best, because by closely banding the 
root it prevents splitting and re-decay. 
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The shape of the process determines the shape of the upper bor- 
der of the band. But, after all, the most important thing in fitting 
the band is scaling the enamel so that the sides of the root are par- 
allel. Scaling the enamel off the root is as necessary to fitting the 
bands closely as a perfectly prepared cavity is to a perfect filling. 
Many bands are driven up too high. They necd not be more than 
one-sixteenth of an inch wide. 

A closely fitted and finely finished band is not so liable to irritate 
the gum as a metallic approximal filling, since the band is perfect 
as to finish before being placed in position. 
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THE regular meeting was held Saturday evening, February 5, 
1887, at the office of Dr. Guilford, No. 4006 Chestnut street, Phila- 
delphia, President Register in the chair. 


The following paper was read upon 


CROWN AND BRIDGE-WORK. 
BY A. G. BENNETT, D.D.S. 


Dentistry is the science and art of saving and substituting teeth. 
Saving teeth by filling has been the chief theme of thought and 
discussion, and has exercised ,the highest skill in the profession. 
But since for various reasons, such as inherent defects, extent of 
disease, lack of ability on the part of the operator and want of care 
on the part of the patient, large numbers of teeth are lost, prosthesis 
becomes, and in fact has always been, an important branch of prac- 
tice. 7 

Until within a few years dentistry consisted chiefly of fillings 
and plates, neither of which have always met the requirements in 
every case. During the last decade there has been rapidly developed 
what may be properly called a third branch of dentistry, closely 
related to the preceding, which has been practiced with varying 
degrees of success and failure, and has been advocated and opposed 
with almost all degrees of knowledge and prejudice. This new 
system, which is, strictly speaking, an old system revived and 
greatly improved, is called crown and bridge-work. Though re- 
sembling prosthetic dentistry more than operative, this mode of 
restoring lost organs partakes of the nature of both, and begins 
where filling ends. Filling by restoring lost tissue attempts to save 
the crown, while crowning may be said incidentally at least to save 
the root. If it can be shown that this new system of prosthesis has 
a scientific basis and conforms to correct mechanical principles, time 
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and practice can be depended on to develop skill in the art of construc- 
tion. Of the few things we know with certainty about dentistry, 
one of the first is that any mechanism that ignores the facts of 
science, or does not comply with conditions and meet requirements, 
must inevitably fail. 

Though I think that this new system of substitution has been well 
named, yet the term bridge-work is associated in many minds with 
all that is discreditable to the dentist and disgusting to the patient. 
While not strictly correct in all cases, this new method might not 
inaptly be termed continuous crown-work—a ame that perhaps would 
weaken some of the opposition and prejudice that bridge-work has 
encountered; for no one would object to from three to six crowns 
in one jaw, provided they were on separate roots. And yet when a 
bridge extends across a space without roots—a condition that favors 
health in the parts and cleanliness in the work—objectors protest at 
once. Much that we hear against bridge-work gives no indication 
of the would-be “ cautious scientific mind” that we read about ; so 
that when we hear some objections against this system called 
“fatal admissions,” we have no fear that all our bridges will break 
down under the weight of baseless criticism, or fail to stand the 
test of time. The most truly scientific mind cannot, from the nature 
of things, give a final decision in advance against any method of 
substitution that is so closely allied to crown and plate-work. But 
though the thoughtful may decline to commit themselves for or 
against this new system, the unthinking will still insist on saying 
“TI don’t believe in it,” or “ I think it is all wrong,”’—thereby mixing 
up the tangible and material with the moral and spiritual. 

In regard to the progress of this new system of dentistry, it may 
be said in general that more is to be feared from the zeal of the 
blind enthusiast than from the opposition of the most conservative ; 
for, while the latter at the worst may deny the subject a hearing, the 
former will bring it into discredit through inexperience and want 
of judgment. But bridge-work within certain limits, which will 
be indicated later, has such positive merits that, on the one hand, it 
does not come begyving for recognition, nor, on the other, does it need 
any partisan pleaders or special advocates. 

Crowning.—Of the two parts of a tooth, the crown and the root, 
the former is much more exposed to destructive agents, and depends 
for its preservation chiefly on the skill of the operator; while the 
latter-is comparatively well protected against external causes of 
disease, and, when pulpless, depends for its integrity on the proper 
application of germicides and disinfectants, and for its retention on 
the health of the peridental membrane, which gives vitality to the 
cementum. At an early day crude attempts were made to utilize the 
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roots of teeth for attaching artificial crowns. For years this branch 
of dentistry made but little progress, chiefly because dental pathology 
and therapeutics had not yet shown the true condition of pulpless 
teeth nor indicated the proper remedies for their treatment. During 
the last decade, however, crowning has made great progress, until 
now it can be truly called one of the most durable and satisfactory 
operations in modern dentistry. 

As already intimated, when from poor structure or worse dentistry 
a crown must be lost, the operator makes his next stand at the root, 
where his work not only gives promise of more permanence, but 
incidentally sets up a more durable barrier against the inroads of 
decay than is found in many fillings. Such a crown is here referred 
to as will easily withstand the force of mastication and protect the 
root from the action of the oral fiuids. 

Since the most important part of a bridge is a crown, and the basis 
of this is a band, some details which are perhaps familiar enough 
are required. Almost all the crowns in use have decided merits, but 
for several good reasons the band or ferruled crown (Figs. 2 and 3) 
is the best, especially for the piers and abutments of bridges. The 
band or collar not only greatly strengthens roots that have been 
weakened by decay, but brings the force of mastication against the entire 
root, and at the same time most effectually protects its end against 
the action of the oral secretions. 

There are various methods of making what is now known as the 
Richmond crown, the one most frequently used in bridge-work. Of 
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the various modes of making the band or ferrule, which is the basis 
of this crown, that of course is the best which saves time, labor, and 
pain. The following are the several steps, and, I think, the easiest 
and quickest methods, in the process of making a Richmond crown. 
For convenience of description, the cap over the end of a root con- 
sists of band and base-plate ; a cap over a whole tooth—a bicuspid or 
molar—is called a cap-crown: 

1. Trim off the tooth to the gum except at the palatal side, where 
it can. be from one-sixteenth to one-eighth of an inch in length. 
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Cut it off with thin-edged corundum-wheels or sharp retaining-point 
drills, using the excising forceps sparingly. 

2. Scale the enamel from the root, thus making its sides parallel 
(Fig. 1), so that the bands may fit closely their entire width. Unless 
the enamel is scaled at least from the front and sides, even a narrow 
band will leave the root and pass into the gum. 

3. Form the band by annealing and bending a piece of 22-carat 

gold, 28 or 29 gauge, about the round handle of an excavator, a 
trifle smaller than the root, so that in pressing it up to place the gum 
is not wounded. If the root is not round, the band may be flattened 
or otherwise shaped by pressure with the fingers or suitable pliers. 

4. Trim the upper border of the band to conform to the shape of 
the process or the line of the gum-attachment; then carefully bevel 
and smooth the upper edge, so that the soft tissues are not lacerated 
or the gum torn from the tooth. Unless the band is greatly de- 
pressed laterally, in some cases, the gum will be detached from the 
tooth at the sides before the root is covered high enough at the 
front and rear. 

5. Place the band thus shaped against the root; spread it out a 
little with the end of the finger, and press it up to where the soft 
tissues are attached to the tooth, which is shown by the slight 
whitening of the gum under pressure. 

6. Let the band lap at the palatal side, and, making sure that 
it is close all around, remove it from the root with soldering pliers ; 
then make it a little smaller, so that when it is soldered it must be 
gently driven into place. 

7. Trim the lower border of the band, so that when the cap is 
completed it will have two slopes from about the centre—one to the 
front, the other to the palatal side (Fig. 3). 

8. The base-plate is more easily and quickly soldered on, not by 
fitting it inside but against the end of the band. Press the annealed 
base-plate against the cap with the fingers, and hold it in place until 
soldered with one or two strands of thin wire. 

9. The canal should be enlarged towards the palatal hie of the 
root, thus giving more room to grind on the tooth when the pin is 
in place with its lower end bent away, and securing at the same time 
the greatest attainable strength when the crown is completed. 

10. File the labial slope of the base-plate perfectly flat; then grind 
the end of the tooth slightly concave, so that after soldering a close 
joint may be secured by using a small burnisher inside the cap, by 
which the gold may be closely adapted to the porcelain. 

Of these various steps in the making of a crown, scaling the 
enamel from the root is the most important, and bears the same 
relation to a perfectly-fitting band as a properly prepared cavity 
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does to a good gold filling. The most effective instruments I have 
found for this purpose are my chisel-excavators and Dr. Jack’s hard 
bits Nos.'13 and 14, the latter being used for the approximal surfaces. 
But when the teeth are close or in contact, nothing is so effective 
or painless for starting the work of scaling as the ordinary chisel] 
and mallet used with care. These surfaces must then be scraped 
smooth with the hard bits just mentioned. 

Scarcely less important than the scaling of the enamel is the slight 
crimping in and burnishing of the upper edge of the band just before 
its final adjustment. This is necessary because, no matter how nicely 
the band may fit at first, it becomes somewhat stretched while making 
the crown. | 

Bridge-work.—If our efforts at saving or substituting teeth were 
always successful, then it might truthfully be said that we have no 
need of bridge-work or anything of that nature. But is it not an 
indisputable fact that, in spite of care and skill and experience, 
fillings do not always save the crowns of teeth? Nor can all plates 
be retained in any manner that always proves satisfactory. 

All operations in the oral cavity are necessarily “submarine,” and 
the whole art of dentistry may be compressed into one word— 
adaptation. We strive by perfect models and close joints to attain 
this in making plates, and aim at the same thing by removing 
angles and rough surfaces in cavities for gold fillings. 

The two essential points in the piers and abutments of bridges, as 
well asin the bridge itself, are strength to prevent breakage, and 
Jluid-tight joints to prevent leakage. 

What is said about bridge-work in this paper does not refer to any 
particular system, but means a denture of this kind so constructed 
that, besides having all the qualities of the crown described, it shall 
have ample strength, admit of easy cleansing, and be entirely free 
from the gum. It is strictly true to say that a bridge which rests 
on the gum is no bridge at all. The so-called bridges of this kind 
are really narrow plates fitted to the parts by the usual impression 
and fastened around or over the other teeth. 

Success in making bridges is no more difficult to attain than in 
gold filling, the most difficult part being the making of the crowns. 
Close joints about the bridge proper are almost as easily secured as 
around a gold fillings, since a thin backing can be closely burnished, 
and the end of the tooth ground thin and narrow where it rests 
against the gold cusps. 

The most defective and weakest part of a bridge is in the front 


facings, which when made of the usual plate-teeth are very liable to 


break off. And we need some strong method of using bicuspids 
and molars without the expensive gold cusps and palatal surfaces. 
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These defects are overcome, to a great extent at least, by the device 
of Dr. Williams, which consists in forming or cutting a groove across 
the top and down the sides of the tooth, and into this burnishing 
very thin platinum, which is then covered with solder to the required 
thickness. When such a tooth breaks it can easily be replaced with- 
out detaching the bridge. Descriptions and illustrations of this 
device are seen in “ The American System of Dentistry,” so that it 
need not be further noticed here. 

Bridges and Plates —A bridge is a new mode of inserting a par- 
tial set, and can therefore be compared with or contrasted to a den- 
tal plate. A pertinent question here is this: What is the most 
natural method of constructing and retaining artificial teeth? 
When the crown, which is the perishable part of the tooth, is lost, 
dental science but confirms the lessons of experience as to the possi- 
bility and advisability of saving the root, as a basis for an artificial 
crown; and yet, judging from what one often hears and reads, it 
seems to be assumed that a plate is the normal basis for artificial 
teeth. It can easily be shown to be the most abnormal and inju- 
rious. Is it not a fact that the teeth and their roots, and not the alveo- 
lar surfaces, are originally intended and specially designed to bear 
the force of mastication? It is not the alveolar border, much less 
the palatal surface, that normally sustains the impact of attrition. 
It is of course freely admitted that the dental plate has been and 
will long be of great service to multitudes of people; but note for a 
moment the effects of contact and pressure, as shown in the denuded 
necks of teeth and the wasted alveolar surfaces. 

If bridge-work had always been practiced, and plate-work were 
now introduced, what protests we would hear from the profession, 
and what complaints from patients! And yet in time dentists would 
learn to make plates, and patients would learn to wear them. 

There are several striking differences between a bridge and a plate. 
The first is the immovable retention of the former, as compared with 
the moving, tilting, rocking, or dropping of the latter. The second 
difference in favor of the bridge is the absence of all pressure or 
even contact against the mucous membrane. The third difference 
is the absence of all material that decreases the normal dimensions 
of the palatal vault or injures the soft tissues. The fourth difference 
is that a bridge dispenses with all vegetable bases, which. by their 
porosity and non-conductivity have not infrequently been a discom- 
fort to the patient and a source of disease to the parts they cover. 

It is by no means asserted that bridges can or should in all cases 
be substituted for partial plates; but itis claimed that small bridges 
at least have such marked merits, and plates have such positive 
defects, that dentistry needs both. Plates do not cover the entire 
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ground of substitution, as the experience of too many patients even 
from the hands of the best too clearly testify. very one practicing 
dentistry should be able to recognize difficult cases for plates before 
the teeth are extracted, and should know almost ata glance the 
meaning of small jaws as well as flat, hard, dry, or excessively soft, 
moist conditions of the alveolar or palatal surfaces. And difficult 
full lower cases—what practitioner does not know that the only sure 
remedy for them is prevention? Of course this is not intended for 
those whose fillings never fail, whose extracting always extracts, 
and whose plates have such adhesion as always adheres. But bridges 
as now made are too costly to be within the reach of all, and for years 
the rule may be,—bridges for the few, plates for the many. I think, 
however, that the inventive ingenuity of the profession can be relied 
on to produce something within the reach of moderate means. 

If a partial set on a plate with or without clasps can be shown to 
be all that is required as to comfort, strength, usefulness, and 
durability, then perhaps bridge-work is not needed; but in point of 
fact a large mumber of partial dentures are partial or entire failures 
on the score of utility, while at the same time they have inflicted 
no small amount of injury on the parts covered by the plate and on 
the remaining teeth. 

Anchorages.—The value and durability of bridges in general, and 
of the dental bridge in particular, depend almost entirely on the 
strength and permanence of the piers and abutments. The health 
and strength and position of the anchorage roots or teeth are of the 
utmost importance. The abutments of dental bridges are usually 
the cuspids and molars or wisdom-teeth ; the piers are generally the 
central incisors, the cuspids, and the bicuspids. The front teeth, 
when devitalized or badly decayed, are cut off; the back teeth 
properly shaped and capped in. At the second bicuspid we draw 
the line between capping in and cutting off. As already stated, the 
two essential points in all crown and bridge-work alike are strength 
and moisture-proof joints, so a8 to resist the ever-present forces in the 
oral cavity. In many a case. strength cannot be secured without 
removing the crowns of one or two vital teeth that may or may not 
be decayed. Against this there has been much protest; and what 
is good or bad practice cannot be settled yet. Nor should the 
advocate of bridge-work be in haste to brush aside what he may 
regard as a thin skirmish line of opposition, because there may 
soon be found a more excellent way than the sacrificing of sound 
teeth. But the entirely sound teeth aside, what teeth should be 
cut off for abutments and piers? I answer that I think it good 
practice to cut off the crowns of any of the eight anterior teeth that 
are devitalized. In the first place, teeth in cases requiring partial 
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sets or bridges are usually of inferior structure, and when such teeth 
are pulpless are not very durable or presentable; and a good artificial 
crown has a better color and is more permanent than a natural one 
without a pulp. As to the cuspid, which has been too frequently 
cut off when entirely sound, it can now be capped in (Fig. 6, lower 
cut), leaving the labial surface exposed. It is not always necessary, 
even if it were always practicable, to grind off the sides and cap the 
molars, as these teeth frequently have crown or approximal cavities, 
which can be prepared to receive the end of a bar, which is anchored 
with amalgam or gold. A wisdom-tooth seldom needs any grinding, 
except on the crown surface ; for, of all the posterior teeth, this one 
is best adapted by its shape to be incased by a cap-crown, to serve 
as an abutment for a bridge. Of all modes of anchorage, the one 
least liable to give trouble or change in any way isa vital tooth 
carefully incased with a cap-crown. But the neck of the tooth must 
be closely encircled, or it will sooner or later be girdled by decay. 
If for any reason the sides of a tooth, molar or bicuspid, cannot be 
made parallel, it should not be cut at all, except the cusps, but it 
should be incased in a cap which extends to the greatest diameter of 
the tooth, or about half way to the gum. 

Limitations —Bridges, even more than crowns, require the pres- 
ence of strong and healthy roots; and besides, they demand that 
the width of the spaces to be spanned shall be governed by the size 
and strength of the points of anchorage. Four teeth in a space is 
the largest number admissible. Whether an upper or lower denture 
can be attached to four roots or not, depends on the relative small- 
hess of the jaw and the size and strength of the roots or teeth. It 
must be evident that four strong teeth or roots in a small jaw will 
anchor a denture more securely than five or six rootsin a large jaw ; 
and even in an average case four strong points of anchorage will 
hold an entire denture more firmly and permanently than the cuspid 
roots will sustain the six front teeth. 

It might be asked of those who oppose bridge-work and yet prac- 
tice crowning, “Where do you draw the line?” Take a few 
typical cases: Case 1—The right lateral is gone; the right central 
devitalized and badly decayed. In the days of Webb a lateral—an 
ordinary plate-tooth—was anchored with gold wire into the pulp- 
canal of the central, this tooth being restored with gold,—a long, 
exhausting, and not always very durable or sightly operation. 
Nowadays anyone that does crown-work at all would put on the 
central a Richmond crown, and to this attach the lateral. Here is 
a small bridge, though one end “hangs in the air;” or if there is 
a cavity in the cuspid a spur may extend into it, as shown in Fig. 4. 
Case 2.—If the remaining incisors were in a similar condition, thé 


60 CROWN AND BRIDGE-WORK.—BENNETT. 


other central, even though vital, would be cut off and crowned and 
the lateral attached as before, all the teeth being soldered together 
(Fig. 5).—This is a typical bridge, which if properly made is stronger 
and more durable and comfortable than any piece of plate-work that 
can be constructed. Case 3.—The first molar and the first and 
second bicuspid are missing. The cuspid being: badly decayed is 
crowned, the second molar incased in a half-cap which reaches about 
midway to the gum, and the bridge is attached to these (Fig. 6, 
upper cut). This is again a case that can be made very strong and 
is very easily kept clean. Case 4.—All the bicuspids and molars 
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are wanting and the cuspid sound—the teeth being good on the 
other side of the mouth. A bridge here would I think generally 
be advised. Fig. 6 shows the modes of attaching bridges to vital 
and devitalized teeth. | 

I will now give a case of my own—one not met with very often, 
and one in which a plate with or without clasps would not be a 
success. The jaw is small, the teeth short, and wanting on one side 
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from the wisdom-tooth to the cuspid,—this and the lateral, though 
both vital, being very badly decayed on both approximal surfaces. 
This is a case which, so far as I can see, clearly shows the superior- 
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ity of a bridge over a plate. Fig. 7 represents this case, except that 
the bridge stops at the lateral, which has a pin and band like the 
cuspid. 

If bridges were confined to such small or comparatively small 
cases, and the same care and skill as are required to make a good 
gold filling were exercised in each step of the process, I think that 
the superiority of bridges over many partial plates would be 
evident to the most prejudiced. 

Making and Attaching Bridges.—I have not space to enter into all 
the details of making bridges, but will give only some of the leading 
points. As already stated, the first essential in making a crown 
is to have the sides of the root parallel; in constructing a bridge 
the first requirement is to have the teeth or roots and their canals 
parallel to each other, in order that the crowns and caps may be 
drawn in an impression without the least fracture, as otherwise a 
bridge when soldered cannot be placed in position. The teeth are 
made parallel either by being regulated or by having their leaning 
sides trimmed off. 

If a bridge is small, or one or two teeth are put into a space, it 
is a good plan to wax them into position in the mouth with the 
usual wax and resin, and remove them together in an impression of 
investment material. When a bridge is large it is better to put the 
caps and crowns in place, and, after taking a plaster impression, 
make and mount the models in an articulator. The model for the 
bridge must be marble-dust and plaster, as it finally forms part of 
the investment. 

Cementing Crowns and Bridges.—A hard, dense, but rather slow- 
setting zinc-phosphate is the best material for cementing in bridges. 
Even when it is slow-setting, an assistant will often be required in 
large cases to fill the caps, while the operator fills the canals. The 
canal, as before directed, should be enlarged toward the palatal side, 
Chih, besides giving greater strength to the crown, ona ties one to 
feo dace the cement so as to drive out the air. 

It bas been said that for the purpose of setting crowns gutta- 
percha is obsolete. I have found that at least one kind of gutta- 
percha—the “ Premium ’’—is so nearly a perfect plastic for setting 
crowns and also many bridges temporarily, and any bandless crown 
permanently, that I consider it second only to zinc-phosphate. The 
“Premium” gutta-percha has not only the needed hardness, but can 
be made soft enough for any purpose, besides having no tendency 
that I have yet discovered of swelling and splitting the root. But 
there must not be too much used, requiring the crown to be pressed 
up with too great force. A good way is to press the softened gutta- 
percha around the barbed and heated pin with the fingers. The 
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proper amount is obtained by two or three trials, before finally 
pressing the crown into place. Gutta-percha is especially adapted 
to cases in which the condition of the roots is in doubt on account 
of chronic abscess or systemic tendency. 

Objections to Bridge-work.—The art of building dental bridges is 
too new to be aiways successful. Even when due regard is had to 
proper conditions as to number and strength of teeth and their treat- 
ment, there are still difficulties to be overcome and problems to be 
solved, in almost every case, that demand no small degree of skill 
and experience. Perhaps the chief cause of failure in this new 
method of substitution is found in the fact that too many are prac- 
ticing it without proper preparation. 

Nearly all that one reads or hears against bridge-work is based 
on the assumption that the real or fancied defects are inherent in 
the system. Little has been said against the want of proper con- 
ditions in the teeth or roots and the surrounding parts, and still less 
about the lack of skill and experience in the operator. It seems 
always to be taken for granted that judgment and skill have been 
exercised in selecting and treating cases that are suitable; and it is 
nearly always assumed that the work is well done. In view of the 
fact that after years of experience even good operators have not in- 
frequently failures in fillings and plate-work, it would be indeed | 
wonderful if bridge-work were always well constructed and success- 
ful. One great obstacle to progress in this kind of work is that it 
is attempted by too many who cannot make a respectable crown. 
Again, most of what is generally insisted on respecting the want of 
strength and permanence applies to a full set anchored on four teeth 
or roots. Even admitting that such a number of teeth or roots is 
often insufficient to support an upper or lower denture, | am by no 
means willing to concede that such is always the fact, for there are 
cases of relatively small jaws and large, strong teeth in which a 
bridge could be applied with every element of strength and perma- 
nence. It is in just such cases as this—a small, hard, contracted 
arch—that the greatest difficulty is encountered in adapting a 
denture, either partial or full, on a plate; and, as just stated, it 
is in just such cases that bridge-work shows its superiority 
over plate-work. 

The general statement that four teeth cannot bear the strain 
originally intended to be borne by fourteen or sixteen, assumes that 
each tooth has just the strength required, and cannot bear any un- 
usual strain. It is true that a long tooth standing alone is liable to 
lean and loosen, neither of which it can possibly do when acting as 
a pier of a bridge. A cuspid tooth that is so firmly fixed as to re- 
quire all the strength of a strong arm to remove it, will certainly 
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bear more than its proportion of the force of mastication. It is too 
much movement, which a bridge effectually prevents, that tends to 
loosen and detach a tooth or a root. 

Though the cuspids are generally the strongest and most firmly 
fixed of all the teeth, it seems to me that in many cases it is requir- 
ing too much of them to support the six anterior teeth (Fig. 8), but 
that of course depends on the width and curvature of the arch, as 
well as on the articulation. With an edge-to-edge occlusion, in a 
narrow arch, with little curvature, the cuspids can doubtless readily 
support the six front teeth. But this is sometimes the weakest 
bridge that can be made, and in nearly all cases a full denture on 
four roots has more of the elements of permanence. Again, let me 
say that it is not direct pressure that causes teeth to lean and loosen, 
but it is mal-occlusion and want of lateral support. 

It may be well to give in detail some objections which are more 
or less imaginary : 

1. Irritation of bands which pass beneath the gum. If these 
bands fit closely around the neck of the tooth and are finely polished, 
as they always should and can be, they will not irritate the soft 
tissues as much as a metallic approximal filling, which from its posi- 
tion is often difficult to trim away and finish. The bands being 
made of metal that does not tarnish or corrode, demand only some 
care and skill as to fit and finish, to be entirely non-irritating. The 
edge of a cavity, the cervical margin of many fillings, the presence 
of tartar, all stand in decided contrast to a band as irritants. 

2. Metallic contact and pressure on the cementum. This is a 
clearly fanciful objection, since the much 
more perishable dentine, unless very de- 
fective, bears such contact without injury. 
Nor can the pressure of the band which is 
passed into place with the fingers be of 
any consequence. Neither can shocks in- 
duced by thermal changes of which the 
patient is unconscious result in abnormal conditions. 

3. That the ledges and spaces above and within the band become 
the receptacles for food débris and vitiated secretions. If such a 
state of things occurs it is entirely the fault of the operator, being 
wholly due to careless and unskillful work. 

4. Loosening of the teeth and roots. On the contrary, a bridge 
tends to counteract this evil—too much lateral movement—that 
affects teeth standing alone, by giving them firm lateral support. A 
loose tooth must be kept from moving as a first condition to becom- 
ing firm. 

5. Want of motion. Though the act of mastication subjects the 
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teeth to some degree of lateral movement, the chief feature of this 
force is pressure. No matter how a bridge is made, pressure can 
never be wanting. ‘Interstitial motion” is more or less incidental, 
and is of no benefit to teeth standing alone. What such teeth need 
is not lateral movement, but lateral support. 

The charge of filthiness has been so often brought against bridge- 
work that it may be well to glance at this subject a little more closely. 
This condition must exist either in the bridge proper or about the 
piers or abutments—in either case being the fault of the operator or 
the patient. The whole question of close joints in a bridge can be 
narrowed down to burnishing the backings on the teeth and fitting 
the bands around the roots; hence it is strictly true to say that a 
single crown is more liable to be filthy than a bridge or the part that 
spans the space. | 

I will next pass to some disputed points and ‘real objections. It 
is said to be bad practice to mutilate sound teeth for the purpose of 
crowning, capping in, or inserting bars to anchor bridges. This 
charge has certainly a good basis; but it still remains to determine 
in what mutilation consists. As a rule the crown of a devitalized 
tooth is cut off, and that of a vital one capped in,—the first method 
being applied to the front teeth, the last to the back teeth. I think 
it will be admitted that a closely-jitted cap-crown over a vital tooth will 
not only outlast most fillings, but is the best protection a tooth can 
have; and I think the end to be attained in thus incasing a tooth 
will justify the means, when the advantages of bridge-work are 
better understood. | : 

Whether drilling a cavity into a sound tooth is bad practice or 
otherwise, depends on the utility and permanence of the mechanism 
to be anchored by this method. To say that all cutting of or drill- 
ing into sound teeth is bad practice, is to give the patient’s rather 
than the practitioner’s view of the matter. When separations were 
more in vogue than now, some of the best men felt no pangs as they 
cut large sections from almost or entirely sound teeth. And per- 
haps the one who objects to incasing a sound tooth would encircle 
that same tooth with a clasp which has not infrequently destroyed 
both crown and root. As to cutting off vital teeth,—the cuspids 
for example,—that is a proceeding I do not indorse, and yet at the 
same time it is one that I do not presume in all cases to condemn; 
for there may be, at times, that meeting of conditions which makes 
a bridge anchored to the cuspids in this way the best denture that 
can be constructed. 

From the foregoing I come to these conclusions: 

1. The art of constructing bridge-work has its basis in dental 
science. 
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2. If a bridge injures or diseases the mouth, the cause must be 
sought, not in the principle, but in the construction, of the mechanism. 

3. As to strength and closeness of joint to resist the forces and 
exclude the fluids of the mouth, a bridge can be made almost as per- 
fect as a filling, and generally much more durable. 

4, Bridge-work is neither for the unskillful dentist nor the care- 
less patient; and the interests of conservative dentistry and this 
new system alike demand that, until skill and judgment are devel- 
oped by practice, the efforts of the operator should be confined to 
small and simple bridges, so constructed as to gain the maximum 
of strength and durability with the minimum of drilling into or 
cutting off sound and vital teeth. 


Discussion. 


Dr. James Truman. My experience in this character of work 
does not warrant me in giving an opinion for or against bridge-work. 
The time since its introduction has been too short to determine its 
true position. It is quite certain that the many failures made by 
some of the supposed good workers in this direction must cause us to 
hesitate. It may be possible to place an entire denture on four sup- 
ports, and Dr. Bennett may be entirely right in his reasons why 
this form is really stronger than a partial case. The objections to 
its use were not, [ think, clearly answered. The usual form, as now 
made, may be called self-cleansing; but is it? There are portions 
which will require considerable effort on the part of the wearer to 
keep clean. Tartar will accumulate, and how is this to be removed 
except by the dentist ? The question of pericemental irritation and 
_ resorption must be met; but from my experience this is the one 
thing that skilled workers in this direction invariably pass over. 
That it has force must be apparent to every one who has watched 
carefully the development of this mode of artificial work for the 
past four years. 

Dr. Bennett. Though Prof. Truman still insists that a band 
must irritate, l have never yet seen one which fitted at all that 
showed any sign of irritation. Theoretically some objections are 
strong, but practically they are weak; and this is a case in point. 
Most bands in a few days are covered by the gum, which looks 
healthy and natural. A band is certainly as non-irritating as a gold 
filling, and not half so liable to affect the gum as most fillings of 
amalgam. I do not refer to very wide or rough bands, forced 
against or into the gum-tissue. A sharp or rough body that moves 
is, of course, the worst of irritants; but a band is firmly fixed—im- 
movable, with the edge beveled and finely polished. A theory can- 
not hold its ground against a fact. 
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I have had some experience in making crowns and bridges, and I 
think I can see their defects and limits. The weak part of a bridge 
is the front facings. These must be so attached that when broken 
off they can be readily replaced. A good plan is to grind down the 
sides and across the top a groove, into which thin gold or plati- 
num is burnished, and then thickened with solder. Let large 
bridges alone until you are expert in making small ones. As I said, 
a narrow plate resting on the gum cannot be called a bridge. That 
may be a good method, but a bridge, to be such, must span the space. 

Dr. Register. “The proof of the pudding is in the eating.” 
While I cannot fully answer Dr. Truman in regard to the effects of 
the band upon the pericementum, in my experience, when properly 
done, the inflammation and even irritation is nil. ‘If, however, the 
collar or ferrule be not positively placed, it becomes a constant 
source of irritation, from its movableness rendering it a favorable 
condition for the fermenting matters to lodge under. This is demon- 
strated by a simple ligature being tied around the tooth and being 
allowed to remain fora short period. When the ferrule and root 
are positively united, what little encroachment there may be upon 
the pericementum is demarcated without injury to the remaining 
portion. A collar or ferrule is an essential feature of bridge-work. 
It should, in all cases where more than two teeth are employed, be 
used at one end of the bridge for anchorage. The other end can be 
dropped into a cavity or into the pulp-canal in cases so indicated ; 
and it is in the imperfect adaptation of the abutments or anchorages © 
that the foul accumulations are to be anticipated. If these be per- 
fect, I am still inclined to adhere to the system of using a saddle 
stretching across the space just the width of the diameter of the 
crowns used, the crowns themselves being built up upon it. Dr. 
Bennett in his paper does not consider this bridge-work, nor did I 
so constitute it in 1881, in a paper read before this society, the term 
“bridge-work ” having been given to this style of prosthesis since 
that time. Dr. Bing, of Paris, was the first in recent years to con- 
nect one or two teeth permanently in the mouth,—his method, how- 
ever, as also that of more recent operators, differing from my own 
in the building up of the structure upon a saddle as described. If 
the anchorages are made perfect, this method will be self-cleansing, 
while capable of more strain of the muscles than that which spans 
the space without touching. To cleanse above the saddle, it is only 
necessary to run a threaded needle from one side to the other, and 
carry the thread backwards and forwards with the finger, and where 
atomization is used this will not be necessary. 

I show you this evening the style of crowns I use in bridge-work. 
You will notice that the sides or approximating surfaces are formed 
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into a dovetailed shape, the deepest part of the dovetail terminat- 
ing just back of a little ledge towards the front, so that the faces of 
the teeth are not in any way marred in appearance. The dove- 
tailed sides can Contain one or more platinum pins, or can be used 
without any, depending alone upon the dovetailed box. When 
one or more of these are placed upon a bridge, they form for each 
tooth a dovetailed box, so that in case of accident a new crown can 
be slipped in and plugged into position without trouble, leaving 
it in as good and strong condition as when first.made. 

Dr. Guilford. I am especially pleased with the paper read by the 
essayist. We should look upon this matter of crown and bridge- 
work in its general aspect, and see what there is in it to approve or 
condemn, and not find fault with and speak only of certain of its 
minor features. Bridge-work is not a new thing, suddenly come 
upon us, in regard to which we are called upon to give opinion. It 
has been a development from the simplest original idea up to its 
present extensive proportions; a matter of slow growth; and we 
should examine and see whether its advancement step by step has 
not been the result of the necessities of the times. Half a century 
or more ago it was known that a natural root with an artificial crown 
attached by means of a pivot or dowel was better in every way than 
an artificial tooth supported on a plate. Dr. Bing twenty years ago 
wondered why a tooth so useful when mounted on a natural crown 
should not also be able to be made useful when the root was lost, so 
he originated his plan of attaching a plate tooth to two adjoining 
natural teeth. Dr. Webb improved on this plan by arranging if 
possible to anchor one end of his wire in the root of an adjoining 
devitalized tooth, and building the opposite end into an approximal 
tooth-cavity with gold. About this time the hollow gold crown 
(wrongly called the Richmond crown) began to show forth its spe- 
cial merits, and attract attention on account of its firmness and 
solidity. 7 

With a pivot tooth at one end of a toothless gap and a hollow 
gold crown at the other, it did not require very great ingenuity to 
devise the arranging of several artificial teeth between these two 
abutments, and the forming of a so-called bridge. ‘True, the first 
attempts in this line were very crude and unsatisfactory, as they 
always are in the infancy of a great idea; but time has made great 
changes, and will make still greater ones in the near future. 

Bridge-work as at present constructed has some objectionable 
features, but these should not blind us to its merits, and I have con- 
fidence enough in the ingenuity of the profession to believe that it 
will surmount all the present objectionable features and deficiencies. 
For my own part, looking upon it as a whole, I think I see many 
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valuable features in it, which will make it, when modified and im- 
proved, one of the preferred methods of practice in the future. One 
of the chief objections urged against bridge-work by many was the 
fear of injurious results following the use of a collar around the 
necks of teeth. They had seen cases where the pericemental in- 
flammation was so great that it would probably result in the loss of 
the roots or teeth, but they had probably not seen those other cases 
which many of us had, where a properly-shaped and nicely-adapted 
collar was serving its purpose without a trace of inflammation about 
it. Such work as I have seen coming from the Richmond-Sheffield 
establishment in New York was all wretchedly done, and was de- 
cidedly objectionable and injurious; but I have seen other work of 
the same general character properly done, and it was a delight to 
the wearer and a pleasure to look upon. Let us not condemn the’ 
system on account of its abuses, but let us rather use and if possible 
improve its better features. 

Dr. Bonwill. In his paper read at the January meeting Dr. Essig 
referred to my method of crowning by the bolt and nut as retrograde. 
He considers the so-called Richmond crown with the band as supe- 
rior, whether for a single crown, or more as in bridge-work. My 
experience has been that bands do not strengthen the root unless 
applied separately from the crown and held in place by the cement 
that secures the pin. It must then be immovable. A cap witha 
band is best with the pin passing through it. It is only needed, 
however, in roots that are badly decayed, or a small superior lateral, 
or the inferior incisors. 1 believe my success has been equal to any 
in this work, and I have used the band as I advocate in but few in- 
stances. The great point is to anchor the pin deeply into the root, 
and level the periphery but little, using as large a pin as possible. 
Amalgam or oxyphosphate only should be relied upon,—not gutta- 
percha. The nut and bolt I abandoned for general use, not from 
the working loose of the nut, as Prof. Essig declares, but because my 
-all-porcelain crown so nearly meets every necessity. Its simplicity, 
ease of adaptation, and low cost place it beyond all others. The nut 
and bolt must always stand as the representative of the first effort 
(1873) to secure the pin separately from the crown, and as the 
type of a true engineering principle, and will again come into use in 
bridge-work to enable it to be removed for repair. Long ago lL 
explained how my crown could be converted into a crown like the 
so-called Logan by cementing one of my pins into it, and then 
inserting it into the root, with all the advantages of first fitting the 
crown to the root, and a much larger and stiffer pin than the 
platinum pin baked in, permitting it to be adjusted to meet any 
angle. ) 
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Iam ready to adopt bridge-work when I can feel assured of its 
cleanliness and security, with a means of removal for repair. I feel 
that as now done by the average operator it will result in discom- 
fiture and disgust. It is for the rich only. The operator who will 
succeed with it must keep well abreast of mechanical dentistry and 
make it a specialty. So much of the details have to be done in the 
office, that one can become expert at it only by long familiarity. If 
dentists would only give their attention to the proper adjustment of 
gold and rubber plates, with such articulation as I know can be done, 
they would have little need for this very uncertain method. It is 
too expensive for the medium class of patients. 

Thus far I have had but few opportunities for its sume: be- 
yond four teeth on one bridge, and I do not intend, so long as I can 
use amalgam and a crown, that such necessity shall come. 

Were I compelled to adopt plate teeth soldered, I would not at- 
tempt this work. Wherever a backing is placed on a tooth it can 
never be kept clean except by boiling in soda; hence, some other 
plan must be adopted. Plates of all kinds have to be boiled in soda 
at least once a week. What, then, must be the condition of a plate 
fixed permanently in the mouth? See how filthy human teeth are 
when extracted, and how the plates even of refined women become 
incrusted with secretions, and even with salivary calculus! Aside 
from all this, every conscientious operator knows that every set of 
four teeth or more should be temporarily arranged before soldering 
or vulcanizing to correct appearance of artificiality. This cannot 
well be done in bridge-work. As the grinding and cutting surfaces 
of the teeth are all covered with gold for protection, fine articulat- 
ing cannot be done. All the cases I have seen are inartistic. 

Before bridge-work can be so made as to overcome these objec- 
tions, the teeth should be placed on a plate or bridge of iridium,— 
with pins soldered thereon for crowns similar to the all-porcelain,— 
and cemented, without a joint anywhere. They can then be re- 
placed as easily as a crown on a root and be kept equally sweet. 

I hope soon to show you a plan which I am developing to prevent 
the mutilation of natural crowns by capping, by a new method of 
_ clasps, with narrow plates resting on the gums, which admit of re- 
moval at any time by the patient. When natural roots are relied 
upon to support the bridge above the gums the plate should rest 
thereon, which will insure less strain upon the natural teeth. The 
new method of clasps will insure against decay and allow of a plate 
as narrow as any bridge-work; not resting at all upon the gums. 
This can be made by anyone of ordinary ability. 

It more skill were displayed in the treatment of roots when the 
pulp is first extracted, and also in abscessed cases, crowns could 
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be substituted to any number, with gold, amalgam, oxyphosphate, 
and gutta-percha; and by early, close, and frequent explorations of 
the teeth, there would be but little occasion to resort to bridges. 


If dentists will adopt my plan of articulation there will be but little — 


trouble arising from the fitting of plates. A good plaster impres- 
sion, a chamber properly centered,—shallow and small, with articu- 
lation perfect,—and there will be no necd of bridges, which can only 
partially succeed even in the hands of the most skillful. 
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THE regular meeting was held Saturday evening, October 1, 1887, 
at the office of Dr. E. T. Darby, No. 1513 Walnut street, Philadel- 


phia, President Edward C. Kirk in the chair. 


INCIDENTS OF PRACTICE. 


The treatment of alveolar abscess and also the several methods of 
_devitalizing pulps were discussed. 

Dr. Faught. Had I expected to speak upon the subject I should 
have brought an interesting tooth with me. It is a right inferior 
second molar. My attention was called to it by the lady patient 
applying for the purpose of having the fistulous opening in the gum 
healed. It was the first time I had operated for her. I applied the 
rubber-dam ; removed the alloy filling in the crown cavity ; found 
the pulp-chamber and canals empty; cleansed them; dressed with 
creasote, and stopped the cavity with gutta-percha. In using the 
probe in one of the canals, I found that it entered a perforation 
through which it passed to the outside of the root. I passed it 
through this false channel once or twice. To my surprise, upon 
seeing the patient a few days later, I observed unmistakable signs 
of arsenical poisoning on the gum around the tooth. Whence the 
arsenic? JI had used none either in that case or even recently. 
Reflection convinced me that the arsenic must have been left under 
the old plug by the dentist who originally filled the tooth, and that I 
had unconsciously pushed it through the perforation into the gum- 
tissue. I extracted the tooth, and examination revealed a hole in 
the side of the root which had evidently been made by a spear- 
pointed drill. 

Dr. James Truman. Arsenical applications should be carefully 
covered with gutta-percha. In case any arsenic touches the gum I 
would apply magnesia or ferric-bydrate or dialyzed iron immedi- 
ately to the part affected. It is well-known that it has been impos- 
sible to devitalize with arsenic a pulp in a highly-inflamed condition 
without excessive pain to the patient. This fact has been one of 
the serious objections to the use of arsenic, and has had probably 
more to do with the adoption of capping than anything else. Dr. 
Kirk has partially succeeded in such cases by combining cocaine 
with arsenic, but the uncertainty of the action of this agent in con- 
nection with the pulp renders it impossible to depend upon it. I 
have been for some time experimenting in the same direction, and 
have had most satisfactory results in the use of iodoform in small 
quantities in connection with arsenic. In all cases so far tried 
there has not been a particle of pain in acute pulpitis. 
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Dr. Darby. Much of the trouble arising from the use of arsenic 
is in consequence of the careless manner in which it is secured in 
the cavity. Sandarac varnish and cotton, in my opinion, is not the 
proper covering for an arsenical application. It should be sealed in 
with gutta-percha and wax, or with resin and wax melted and 
flowed upon it. I have seen some severe results in the hands of 
students and others who, in attempting to seal it in with sandarac 
and cotton, have forced the application out into the soft tissues. An 
interesting case of absorption of the root of a permanent central 
incisor recently came under my observation. It was in a mouth 
where all of the other teeth were present and of unusually good 
structure. The gentleman had never had a blow upon the tooth, 
nor had it ever given him pain. In color it was as white and ap- 
parently life-like as its fellow. When I sawit the root had entirely 
wasted away, leaving nothing but the enamel crown. I picked it off 
the gum with my thumb and finger, and immediately took an im- 
pression of the mouth, made a small gold plate, and mounted the 
natural crown on the plate. This was done by drilling into the crown 
and filling it with the phosphate of zinc, and uaa: ¢ it to a gold 
post soldered to the plate. 

Partial paralysis of the face may sometimes attend an operation. 
A few months ago, when filling the canal of a lower first bicuspid, 
previous to putting my gutta-percha cone into the canal I wiped it 
out with dilute carbolic acid. As soon as the probe carrying the 
cotton had passed down the canal, the patient put her hand to her 
face and remarked that it had lost all sensation. I completed the 
operation, but the paralysis continued for four or five days. There 
was undoubtedly an unusually large foramen at the apex of the 
root, and some of the carbolic acid had gone through, and coming in 
contact with the nerve supplying the other teeth and adjacent tis- 
sues, had caused this trouble. I have known similar results to attend 
the use of chloride of zine. 

Dr. Kirk. In the devitalization of pulps I do not use the arseni- 
cal preparation in the condition of paste, but take a minute portion 
of cotton, rolled into a pellet, into which I force the paste with a 
spatula until it is thoroughly incorporated with the cotton, avoid- 
ing an excess of the paste. The prepared pellet is then appropri- 
ately sealed in the cavity in contact with the pulp. This method 
of making the arsenical application obviates any risk of arsenical 
ulceration of the surrounding tissues, as there is no excess, and the 
arsenic is securely retained by being incorporated with the cotton 
fibers. In regard to the arsenical preparation, I have found no diff- 
culty in ee pulps, even those which are inflamed, since I 
have adopted the use of cocaine in connection with the arsenious 
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acid. Iam still using the preparation of which I published the 
formula some time ago in the Denrat Cosmos, composed of 20 grains 
arsenious acid, 20 grains of cocaine hydrochlorate, 5 grains menthol 
crystals, and sufficient glycerin to make it into a very stiff paste or 
putty. : 

With regard to the use of carbolic acid upon the orange-wood 
stick in the heroic or immediate method of pulp-extirpation, alluded 
to by Dr. Bennett, I would suggest that it is of value by reason of 
its well-known local anesthetic properties, which would have an ob- 
tundent effect upon the stump of pulp-tissue, and avert a recurrence 
of pain, after the benumbing effect of the shock from the operation. 
had passed away. 


a> 
or 


THE regular meeting of the society was held Saturday evening, 
November 5, 1887, at the office of Dr. Littleton, No. 1225 Walnut 
street, President Edward C. Kirk in the chair. 


Dr. Leffmann, professor of chemistry and metallurgy in the Penn- 
sylvania College of Dental Surgery, read the following paper: 


meme NOTES ON DENTAL ANTISEPSIS: ITS POSSIBILITIES 
AND IMPOSSIBILITIES. 


BY HENRY LEFFMANN, M.D., D.D.S. 


The subject of dental caries has been a matter of careful but 
highly unsatisfactory study for many years. Dr. Black, in his elab- 
orate article on this topic, in the lately issued “ American System of 
Dentistry,” gives an interesting sketch of the growth of our knowl- 
edge of the cause of this disease. Of the thousand and one lesions 
to which the animal frame is liable, very few indeed present the pecu- 
liarities seen in the decay of the teeth. The pain and inconvenience 
are out of all proportion to the magnitude and activity of the tissues 
involved, and the diseased action occurring in an exposed situation 
is yet or has been until recently unexplained. In the study of this 
topic the assistance of microscopy and chemistry was, of course, early 
invoked, and by their aid some general principles were established, 
which, however, may have contributed in part to obscure the true 
scientific solution. It was learned, for instance, that micro-organ- 
isms are always present in and around a carious tooth, and that it is 
acid. Yet it was scarcely to be supposed that these organisms are 
the cause, for they existed under all conditions, and the acidity 
might be the effect rather than the cause of the diseased state. The 
past ten years has witnessed a remarkable development in the 
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methods of studying minute life, and although a knowledge of the 
general principles of this modern bacterial pathology is widely 
spread, yet there is much misunderstanding as to the exact details, 
upon which a proper appreciation of the practical results depends. 
Even the learned workers in this field at first failed to grasp clearly 
all the points, and it has only been lately that the chemical changes 
brought about by bacterial life have been recognized as important 
factors in its effects. When, asin the case of the bacillus of an- 
thrax, or of tuberculosis, it was demonstrated that these forms stood 
in an undoubted causative relation to the diseases with which they 
were associated, attempts were made to explain their action on me- 
chanical principles; they were supposed to block up the nutrient 
vessels or to act as localirritants. Long before the functions of micro- 
organisms in the ordinary processes of decay were demonstrated, 
chemists had begun to recognize in these actions the formation of a 
class of substances which, although produced in minute amount, 
were of distinct chemical and physiological properties. Experiment 
showed that, in the early stages of putrefactive change, bodies anal- 
ogous to the so-called alkaloids, and called “ ptomaines,” were formed, 
but the method of formation was not. traced and the chemical com- 
position not determined. We owe to Brieger, a German chemist, 
much of the exact information on this matter. He first, by careful 
analysis, secured the isolation and identification of these products. 
It is still, to a great extent, a matter of speculation as to how these 
products are formed. In many cases they are the excreta of the 
microbes; in other cases they are the result of the splitting up of 
more complex substances or coalescing of simpler bodies by the 
disturbance of the molecular state of the compounds caused by the 
growth of the micro-organism. Some of these actions have been 
recognized and studied with much accuracy. Thus, the yeast-plant, 
the fungus of vinegar, and that of the viscous fermentation, have all 
been recognized by their distinct actions. It is possible to secure 
specific changes in organic solutions by sowing pure cultures of cer- 
tain forms. Brieger has lately, for instance, succeeded in produc- 
ing a definite alkaloid, tetanine, by developing a pure culture of the 
bacillus, which is the cause of idiopathic tetanus, and this alkaloid 
is capable of producing the typical symptoms of tetanus. 

The multitude of forms and the wide distribution of microscopic 
life is known to all. It is by no means limited to processes of de- 
cay or disease. - Within the past year or two many experiments 
have been made upon water and air, and have shown that in the 
purest attainable specimens of these large numbers are present, and 
that they appear to increase even in the almost entire absence of 
organic food. Although it does not belong to this subject, yet I may 
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mention that an English government commission has recently pub- 
lished the result of some very carefully conducted investigations 
into the microbes present in air under various circumstances, and 
has shown that sewer air is one of the purest forms so far as free- 
dom from micro-organisms is concerned. 

A certain number of the microscopic forms give rise in their de- 
velopment to bodies belonging to the class generally known as 
acids. This term is so much misunderstood that I feel obliged to 
say a word or two about the significance of it. Acids, according to 
our modern chemistry, are always hydrogen compounds. Hydrogen 
is a gaseous element, and, judging by analogy, it should be of rather 
weak affinity ; and such is actually the case. Itis more easily driven 
out of compounds than the other elements of its group. In those 
hydrogen compounds which we call acids we have some of the 
most easily decomposed bodies of the class, and any substance which 
is prone to change is, other things being equal, an active compound. 
We notice the closest similarity in type between, for instance, oil of 
vitriol and plaster of Paris; both are sulphates, and have the same 
arrangement of atoms. In oil of vitriol we have, however, hydro- 
gen, an element easily driven out of combination; the compound 
which contains it is prone to change, and hence an active chemical 
substance. In the calcium sulphate, on the other hand, we have a 
much more permanent and powerful play of affinities within the 
molecules; hence more stability and less chemical activity. 

Let us see, now, what are the conclusions from these general 
principles. 

The teeth are organized structures of rather low vital activity. 
They are continually bathed in a fluid which, though not constant 
in composition even in the same individual, is practically always a 
culture medium,—that is, contains the elements and is at the temper- 
ature necessary for the growth and development of micro-organisms. 
The microscope shows that many forms are always present. And 
when our methods of chemical analysis become more precise, there 
will no doubt be found a complex mixture of products—ptomaines— 
as a result of this bacillar growth. If this action were limited to 
the productions of neutral or basic organic principles, there would 
probably be a much simpler oral pathology than there is. It so 
happens that among the products of this organic growth, these 
unstable hydrogen compounds, acids, are largely formed, and it is 
from these, owing to their more energetic effect, that a different 
story is told. 

The teeth are susceptible to the action of acids, and sooner or 
later must yield to the influence of the bodies so developed. It was at 
one time believed by many that the acidity of the fluids surrounding 
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the teeth was due to the saliva. Itis not necessary to go over the evi- 
dence which locates the main cause of the acidity in connection with 
certain developments in the microscopic life in and around the gums. 
The whole question will be found ably discussed in the paper of Dr. 
Black, before referred to. We start in this essay with the assump- 
tion that all these points are admitted. The bacilli produce, either 
by their catalytic action or as excreta, a certain amount of acid 
which acts destructively on the tooth-substance, and as a result of 
such injury degenerative changes occur. The practical problem is 
how to prevent and put a stop to such actions. Now, a cure of any 
disease does not necessarily depend upon a knowledge of the cause 
of it. Medical men have for centuries been curing malarial fever with- 
out having even the most remote idea of its cause. So, also, in the 
treatment of dental carics, as well as in its prevention, considerable 
progress was made with only speculative views as to its cause. 
When, in the last tew years, the bacillar theory of its origin developed 
there were no doubt many enthusiastic minds which assumed that 
the problem of its prevention and cure was solved. The obvious 
remedy against bacteria is a disinfectant, and accordingly we have 
of late years heard much of the dental uses of the disinfectants and 
their congeners. 

It is for the purpose of calling this question into discussion that 
I have asked for some of the time of this society for some notes on 
the practicability of this method of treating the teeth. That we 
may start fair, let me take up afew moments in defining some of 
the terms which I will have occasion to use. 

Antiseptic is a term applied to bodies which arrest putrefactive 
change, while a germicide is an agent which actually kills all forms 
of microscopic life. The growth and development of microbes are, 
of course, processes of nutrition, and they may be prevented from 
growing by depriving them of the necessary nourishment, just as 
well as by actually making war upon them with poison. The so- 
called antiseptics often act in this manner,—that is, they render the 
food unavailable, and thus starve out the micro-organism. Continued 
experimenting with the beings, however, has taught us that they 
are very tenacious of life, and that they possess to a high degree 
that power of remaining quiescent which is often seen in the 
simpler forms of life. Further, they may in some cases be com- 
paratively easily killed when in the adult condition, but produce 
minute spores in great abundance, which are far more resisting. 
So different, indeed, is the resisting power of the spore and the 
adult microbe, that we might almost divide germicides into two 
classes, germicides proper and sporicides, the former being those 
agents which act destructively only on the developed microbe and 
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not on the spores. I have above referred to the production of va- 
rious alkaloidal principles during the growth of micro-organisms. 
Among those so produced are sometimes some of the very substances 
which have the power of destroying the producing organisms, and 
thus these beings put an end to their own existence. This is pre- 
cisely analogous to what we see in the higher plants and animals. 
They produce those bodies which are most injurious to their life. 
The animal, for instance, produces carbonic acid, and the plant pro- 
duces oxygen. It is not surprising, therefore, that some of the mi- 
crobes actually produce germicides. The particular substances are 
germicides because they are the excreta of the germs, which are 
poisonous to them just as the excreta of an animal would be poison- 
ous to it. I have here an interesting body called naphthylamine, — 
and closely allied to naphthaline, which is now one of the antisep- 
tics in fashion. It has a distinct odor, not very powerful, but 
strongly recalling that of a carious tooth. I have sometimes 
thought that this may be more than a mere coincidence. This body 
may actually be produced in tooth-devay. In the concentrated 
form in which we have it here it is rather pungent, and its resem- 
blance in odor to carious tissue is noticed much more markedly 
when diffused in small quantity through the air. If actually formed 
in tooth-decay, it would be a germicide. 

‘The microbe principally instrumental in dental caries is anerobic, 
—that is, can live without access of oxygen. It can therefore flourish 
in the recesses of tooth-structure, and its development will not be 
prevented by simply covering it. By its growth and development 
it produces acids which act upon the structure of the tooth. What- 
ever of other neutral substances are formed do not come into 
prominence, because they are not the cause of any diseased process. 
In the mouth we have a very favorable condition for active mi- 
crobice existence,—warmth, air, albuminoid matter, and phosphates. 
Some of the forms are erobic,—that is, require air for their growth ; 
while others are anerobic,—that is, developed best out of contact of 
air. These latter find in the cavities of the teeth a chance to exist. 

Starting, then, with these modern notions of the pathology and our 
knowledge of the effective germicides, we have to inquire how far 
these may be used for preventing the ravages of the microbes in the 
mouth. ‘he last few years have witnessed a remarkable increase 
in the number and availability of the agents, and scarcely a month 
passes without some real or apparent addition to the list. Far 
more important, however, is the fact that our method of investigation 
into the value of a disinfectant has become much more scientific 
and exact. In fact, we may be said not to have had any method 
for this investigation ten years ago. The use of the modern culture 
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methods has enabled bacteriologists to determine under what con- 
ditions these bodies live or perish. 

These observations, however, require great skill, and many of 
the conclusions which have been reached are rendered valueless by 
the defective methods. Further, business competition and the desire 
for publicity in connection with scientific work have led to extrava- 
gant claims being made for certain remedies. Many substances are 
credited with being germicides when in reality they are only at 
best inhibitory,—that is, delay the growth and multiplication of 
germs, but do not devitalize them, and when the germs are removed 
from the influence of the chemical substances they resume their 
activity. 

The practical issue is brought out by the suggestion which has 
been made of antiseptic tooth-washes and antiseptic tooth-powders. 
For the purpose of making the discussion less abstract, I have 
brought with me a few of the modern so-called antiseptics. We 
have here naphthaline, salol, iodol, and thymol. Here is one of the 
most recent, saccharine, the sugar substitute, which is now said to 
be an excellent antiseptic, and to be entirely harmless. 7 

I think there is great reason to doubt if any of these bodies are in 
the true meaning of the term germicides or antiseptics in the degree 
of concentration in which they are used. Doubtless still fewer will be 
found to be sporicides. Their action is inhibitory only; they prevent 
germ-development only when they are actually present. Some years 
ago Mr. Winter Blythe, of England, showed that was true even of 
some of the more powerful and recognized agents, and still more 
must it be true of those of feebler intensity. Several formule for 
antiseptic tooth-washes have been offered as fufilling thé indi- 
cations here referred to, and, with a view of testing the practical 
value of these, 1 made up two forms and present them for consid- 
eration by the members. In my opinion, they are both rather too 
strong, and can only be used very much diluted with water. This 
will of course interfere greatly with their antiseptic effect. Besides 
this, they are necessarily retained in the mouth for a very short 
period, and even if we suppose that they penetrate to all parts and 
supportive structures, they do not remain long enough to do any 
good. I give herewith the two formule, both of which I have used, 
and find the first the most agreeable: 


Thymol . ; ‘ ‘ : , ; ‘ . 4 grains. 
Benzoic acid . ‘ i ‘ : ‘ ae ae. 
Eucalyptol . : . ‘ ieee ‘ oe ee 
Alcohol : ; : : : : : . 8 fluidounces. 
Oil of wintergreen . ; : . 26 drops. 


Use a teaspoonful in about three intdnanceels of water as a wash. 
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Thymol . : ‘ i é : ‘ ‘ . 20 grains. 
Alcohol . : ; ; : F ; , . 1 fluidounce. 
Glycerin . ; . ‘ ‘ : ‘ : na a 
we ater. :. : : ‘ ‘ : . Enough to make one pint. 


Use as above. 


We may further inquire in this connection whether there is 
anything in the modern discoveries which is opposed to the usual 
methods, and I think we may find a positive advance. The microbic 
theory of dental caries compels us to modify our views as to many 
of the formule used for dentifrices and mouth-washes. We know 
that one of the most favorable conditions for development of mi- 
crobes is a mass of slowly-decomposing organic tissue especially 
associated with mineral matter containing phosphates. The intro- 
duction, therefore, into the crevices between the teeth of fragments of 
food constitutes one of the best soils for this development. I think, 
also, that with tooth-powders we do the same thing. The modern doc- 
trine is opposed to all formule for these powders in which an insoluble 
animal or vegetable powder enters, and the more complex the form- 
ula is the more objectionable it is. Our efforts ought to be directed 
to preparing a mixture which shall consist of a feebly alkaline and not 
very insoluble mineral base, with a proportion of that germicide which 
is a most efficient destroyer of germs, and least harmful to the tissues 
with which it comes in contact. Ido not know that we have as yet 
sufficient data to enable us to meet these indications. As an effort 
in this direction, I have here some substitutes for dentifrices, using 
magnesium carbonate for chalk,—a substitution which I favor because 
it is softer and forms more soluble compounds than chalk. I pro- 
pose the entire omission of all powdered vegetable matter, such as 
orris-root and cinchona-bark ; also, cuttle-fish bone or other gritty 
matter. With the magnesium carbonate is incorporated as much 
of some one of the organic antiseptics as can be borne. If a per- 
fume is needed, oil of wintergreen seems the best. 

[Specimens of powders made with magnesium carbonate and 
eucalyptol, beta-naphthol, etc., were shown. | 

From these considerations we must decide, I think, in regard to 
dental antiseptics, that while it is perhaps possible to resort to them 
with advantaye in a cavity which may be charged with the material 
and allowed to remain soas to get the continuous action, yet no prac- 
tical benefit will result from the transient and superficial use of solu- 
tions or powders, which are at best but inhibitory in their action on 
germs; further, that while we have no trustworthy data from which 
to prepare a true antiseptic dentifrice, yet we may be sure that 
none of the older formule are in accordance with the indications 
which the modern discoveries suggest. Many of these formule 
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include substances which produce conditions favorable to the develop- 
ment of microbic life. 

These, then, are the theoretical inferences which I feel inclined to 
draw. It remains for the members of the society to determine how 
far practical and clinical experience confirms or upsets these views. 


Discussion. 


President Kirk. We will be pleased to hear from Dr. Sudduth on 
the subject. 

Dr. W. Xavier Sudduth. This is a subject to which I have given 
much thought during the past few years, and one of vital interest 
to the dental profession. Oral antisepsis is the most prominent ques- 
tion before dentists at the present time. We know well enough how 
to fill teeth, but what is most needed now is to know how to prevent 
decay in the first instance, and how to preserve the teeth we have 
been called upon to fill. While Iam willing and glad to accord to 
Dr. Miller all the praise he deserves for his discoveries regarding 
the action of micro-organisms in caries, yet I do not want to see the 
dental profession run away after “bugs,” as germs have some- 
times been facetiously called. I presume I am as well acquainted 
with Dr. Miller and his ideas regarding decay as any man in America, 
having worked in his laboratory ; and I know that he has never 
written or said a great many things which have been attributed to 
him. That micro-organisms play an important part in decay no one 
can gainsay, but that they are the all-important factor I do most 
strenuously deny. In the first place, unless there is a faulty develop- 
ment to begin with, a sulcus which is not well closed, or a fracture 
or fissure, or badly-crowded teeth, decay as a rule will never at- 
tack a tooth. But when any one of the above conditions is present, 
then micro-organisms find entrance and hasten the process; they 
are always present in the latter stages of decay, and are an impor- 
tant factor. I have never been able to frame a better sentence ex- 
pressing the order and causes of decay than the one I remember 
having heard Dr. Flagg give when sitting under his teaching in 
1879, viz: ‘“ Mechanico-chemico vital action, with its parasitic con- 
comitants.” I would, however, make quite a different application ot 
the vital part of the question than did Dr. Flagg at that time. The 
fluids of the mouth in health are alkaline or neutral, but when, in 
consequence of constitutional derangement or a diseased condition 
of the mucous membrane located on the tongue, cheeks, inside of 
the lips, or on the gums at the cervical margin of the teeth, the se- 
cretions of the mouth or of any portion of the mucous membrane 
which comes in contact with the teeth become acid, a condition 
favorable to decay is produced. That micro-organisms developing 
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in the mouth also tend to produce an acid condition there can be 
no doubt, and in so far as this occurs they are potent factors in 
helping to destroy the teeth; but, as is well known, when teeth are 
well attended to or stand isolated, decay is of rare occurrence; as a 
rule, it is only when some predisposing condition such as has already 
been indicated exists that decay develops. 

The most common micro-organism found in the mouth is the lepto- 
thrix buccalis. We have never been able to cultivate it, and conse- 
quently know very little about its connection with decay. What most 
interests us as a profession is how to preserve teeth after we have 
been called upon to treat and fill them. The failure of fillings at 
the cervical margins I consider is in many instances due to the gran- 
ulation tissue developed in that position by reason of the irritation 
to the soft tissues by poorly-finished fillings. It is a fairly well- 
established fact that such granulation tissue produces lactic acid, 
which, coming in contact with the tooth-substance, produces decay. 
This may be seen best in cases of fungous or luxuriant growths of 
granulation tissue, the result of misfitting plates or clasps. Here 
the teeth may be found to be very sensitive at the point where the 
tissue comes in contact with the tooth. The acid secreted in such 
cases is probably lactic, a very little of which goes a very long way 
in producing decay. Dr. Miller brought out a point in regard to 
its action a year ago last summer, and that was that it would not 
be satisfied with carbonate of lime. After making a saturated solu- 
tion of calcium carbonate in lactic acid, pieces of dentine placed in 
it were still decalcified. Decay is the result of acid disintegration 
of tooth-substance; antiseptic treatment in the mouth consists in 
keeping the fluids of the mouth neutral at all times. Now, this can be 
accomplished in various ways, as many causes conspire to produce 
an acid condition; so we must be conversant with each and every 
cause, and direct our energies toward their removal. Where micro- 
organisms are concerned, use germicides; where diseased conditions 
of the mouth exist, treat the local conditions; where constitutional 
derangement is present, direct your attention to building up your 
patient’s general health ; where misfitting plates, or clasps, or roughly 
finished fillings are at fault, smooth off the sharp corners and cau- 
terize the unhealthy granulations, In a word, keep a perfect hygienic 
condition in the mouth at all times, and decay will be less frequent, 
fillings will last longer, and your reputation will be enhanced. 

Dr. James Truman. The assertion of Dr. Sudduth that granu- 
lation tissue at the gingival border and a diseased condition of the 
mucous membrane were two prominent causes of caries, seems to me 
to require examination. He acknowledges that the breaking down of 
the cervical border is a result of chemical disintegration, and hence 
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must be the action of an acid. From whence this acid? Are we to 
accept the position that micro-organisms have nothing to do with 
its formation? To assert this seems. to me to be in direct opposition 
to known facts. If the conclusions of the best observers are to be 
received as authority, then it is questionable whether caries can be 
produced at all in the oral cavity without their aid. My own 
judgment is that they are the principal primary causes, and it is to 
their waste products that we must look for the degeneration of tooth- 
substance. The exhaustive experiments, as far as carried, of Dr. Miller 
to my mind settles this question beyond cavil; but had these never 
been made, I would still have entertained the same view, based on 
my own very imperfect work done some years ago. 

I cannot agree with the speaker in the assertion that the normal 
condition of the secretions of the mouth is alkaline. Such has not 
been my experience in a lengthened period of testing oral fluids. 
The neutral character of the secretions is surprisingly constant, and 
it was the persistence of this result that led me to an investiga- 
tion of the fluids during prolonged periods of rest, and which dem- 
onstrated the fact that there is a marked change from neutral to 
acid at night. The inference drawn from this was that the destruc- 
tion of tooth-tissue is mainly produced during the hours of sleep. 
Up to this time remarkable difference had not been noticed, though 
Dr. Miller bas since called attention to it. 

It is certainly true, as Dr. Sudduth has stated, that the mouth is an 
extensive culture-place for micro-organisms. That it is a good one 
is evidenced by the fact of the great variety there produced. Clini- 
cally, we certainly know that the best protector of tooth-structure 
is antisepsis, and under this head we ought to class thorough clean- 
liness. To insinuate that germicides are of but little account, seems 
to me to be putting us back many years. 

We are allaware that the work during recent years of such men 
as Leber and Rottenstein, Miller, Underwood and Mills, Black, and 
many others, has led up to the fact that many, possibly all, microbes 
are acid-producers. It is impossible to exclude leptothrix buccalis, 
although it bas not as yet been demonstrated as one of these. The 
great number of these organisms found in cavities leads to the in- 
ference that, if not acid-producers, they at least aid in destruction 
by contact, as fibers of cotton will do if held in cavities and satu- 
rated with the fluids of the mouth. 

I was greatly pleased with Dr. Leffmann’s paper. We need more 
and more to understand the true value of these agents, and this can 
be accomplished only by a better comprehension of the relation 
which microbes bear to most diseases of the oral cavity, and that 
before gencral treatment can be made effectual these low forms of 
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life must be destroyed or their active work inhibited. Many of the 
antiseptic preparations presented to-night are comparatively new. 
That recently introduced, hydronaphthol, a derivative from naph- 
thaline, has been criticized as not being a germicide. J am not pre- 
pared to say at present whether it is or not; but such is the claim 
made for it, and certainly, in a clinical sense, it operates most satis- 
factorily. I have seen nothing to change my opinion of this agent 
expressed before this society last winter. 

A vote of thanks, offered by Dr. Darby, having been adopted, Dr. 
Leffmann, in acknowledging the same, said, “I would like the so- 
ciety not to forget to discuss the question of the usefulness of the 
various forms of dentifrices.” oe 

Dr. Kingsbury. Thesubject of antisepsis in its relation to dental 
practice obviously implies the consideration and discussion of den- 
tal caries; its true pathological nature and etiology, and its most suc- 
cessful treatment with antiseptic remedies. This view opens up to us 
a broad domain for thought and investigation. It has led to the 
most assiduous and patient research in histological studies and 
chemical experiments, to obtain a correct knowledge of the minute 
structure and various constituents of the hard tissues of the human 
teeth. 

Caries of the teeth is an evil so wide-spread and so serious in its 
consequences that we need not fear of giving to it too much atten- 
tion and study. The fact of its having been the subject of investi- 
gation and controversy among dentists, physicians, and scientists for 
almost a century furnishes no ground for any abatement of interest 
on our part. The subject is by no means exhausted. 

Whatever light may have been thrown on it, whatever progress 
may have been made,—and surely no one well informed on the sub- 
ject can for a moment doubt that great progress has been made 
since the time of that close observer, John Hunter, of England,— 
there yet remains work to be done. Ours is preéminently an age 
of progress. We have incentives and facilities for successful inves- 
tigations in general science and medicine, and especially in dental 
pathology and practice, which our predecessors in the same fields of 
labor did not possess. We have reason, therefore, to hope that, if it 
be within the scope of human possibilities,—and I fully believe it is, 
—all that is obscure and doubtful, all that seems now intangible and 
evasive of demonstration, will be made clear as the sunlight, when 
fanciful speculations will give place to solid facts, and the perplexing 
problem of dental caries, as to its causation and modus operandi, will 
receive a satisfactory solution. 

Doubtless you are all acquainted with the fact that the theory of 
Bell and Fox was that of inflammation. But they differed as to the 
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seat of the inflammation. Mr. Fox located it in the pulp-membrane, 
while Mr. Bell believed that inflammation of the dentine immedi- 
ately under the enamel was the cause of the caries. Koecker enter- 
tained the same opinion, with the addition of an intimation that 
possibly chemical agency might be involved in the putrefactive pro- 
cess. ‘These views were evidently mixed with error, and radically 
defective. I think Mr. Tomes came much nearer the truth when he 
conceived and promulgated the chemico-vital theory. He believed 
that caries of the teeth was mainly due to the presence and agency 
of a free acid within the cavity of the tooth, which acted as a sol- 
vent of the lime-salts, and that certain vital phenomena were in- 
volved in the carious process while the pulp possessed vitality. 

Mr. Tomes had many disciples, and I confess that for many years | 
I was one of them. I had so much faith in the correctness of his 
theory and reasoning, that I have felt no small degree of reluctance 
in yielding to other views. But recent researches and developments 
made by Mills and Underwood, of London, and more recently and 
fully, by Drs. Koch and Miller, of Germany, may win me over to 
what is now known as the septic theory of dental caries. This 
theory is based upon the alleged discovery and agency of various 
forms of micro-organisms or parasites, which are ever present in | 
greater or less number in the oral cavity, floating in its saliva, ex- 
ploring all its recesses, filling the interstices between the teeth, 
crowding into and finding a safe harbor in every pit and cavity in 
the teeth, large and small. 

It is claimed that, of the various species of micro-organisms, the 
bacteria and leptothrix buccalis are those most concerned as factors: 
in the decay of the teeth; as parasites, fungi, or plants somewhat an- 
alogous to the yeast-plant, possessing the power of producing a fer- 
mentative process and secreting free lactic acid, which acts as a sol- 
vent upon the lime-salts and dentinal fibrils, thus carrying on its 
ruinous process to completion unless arrested by remedial treatment. 

Such are in brief some of the salient points of the new theory of 
dental caries. A comparison of this theory of the process of decay 
with that entertained and taught in our dental colleges during the 
past twenty-five years will, I think, lead to the conclusion that the 
remedial treatment applicable and successful in one would be equally 
so in the other, for the obvious reason that the active agent of de- 
cay in both cases is the same,—namely, a corrosive acid ; and “antisep- 
sis’’ in its relation to the teeth is of equal importance, as antiseptic 
treatment is indicated alike under the old and new theory of decay. 

Dr. Jas. Truman. There is one part of Dr. Leffmann’s paper that I 
overlooked in my previous remarks, and which seems to me of some 
importance,—that of combining many ingredients in tooth-powders. 
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In the older formule we find the manufacturer beginning with a 
base, and then apparently adding everything without much regard 
to possible antagonisms. This, in my judgment, is not the proper 
way to treat conditions found in the mouth; nor is it the right way 
to prepare a prophylactic. Our ideas should be definite as to the end 
to be attained, and we should then make use of the agent or agents 
best adapted to accomplish this. An astringent is not indicated ina 
mouth perfectly free from congestion; but an antiseptic may be, to 
prevent active development of micro-organisms. An antacid may 
not be required, and again it may be the one essential thing to use. 
Hach case must be judged for and by itself, for few mouths present 
the same conditions, nor are these alike at all hours in the twenty- 
four. Tooth-powders may or may not be of value, and are often, I 
think, a positive injury, producing slight gingivitis and opening the 
door to more extended lesions. The hour is too late to discuss 
the subject of dentifrices, and hence I simply give these as sugges- 
tions and germane to the subject under discussion. 

Dr. Tees. For thirty years I have daily used a powder contain- 
ing many ingredients (prepared chalk, orris-root, borax, Peruvian 
bark, bicarbonate of soda, Castile soap, sugar, salt, and rose pink). 
Ido not doubt the usefulness of any of these except the coloring 
matter, and even that probably assists in removing the secretions. 
My children have used this powder since babyhood, and I think they 
have as nice teeth as any children in this city. We have been told 
by the scientists present that the micro-organisms produce acidity, 
and that destroys the teeth. The antacids in tooth-powders will 
neutralize this, and in a measure prevent injurious effects. When 
my patients ask my opinion in regard to dentifrices, I advise the use 
of powders and supply them with what I use myself. I prefer pre- 
pared chalk as an antacid ingredient in tooth-powders. This is the 
genuine precipitated chalk. That sold by druggists as creta precip. 
is not chalk at all; it is precipitated carbonate of lime. 

Dr. Kirk. The subject of caries of the teeth is one that involves 
so many factors and conditions that it seems almost without limits; 
but several points in its etiology seem to be well established,—namely, 
that acids produce disintegration of tooth-substance ; that wherever 
caries exists can be found the microbes or micro-organisms described 
by Miller and others; that these micro-organisms elaborate an acid 
which has the power to disintegrate tooth-structure and dissolve its 
lime-salts. While I recognize the importance and value of Dr. 
Miller’s discoveries, it still seems to me that there are other and 
equally active conditions concerned in the production of caries. Thus, 
tooth-structure is readily attacked by almost any acid which may 
find its way into or be produced within the oral cavity, without the 
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agency of micro-organisms. For instance, the ingestion of acid food 
may have a direct action upon the teeth, when allowed to remain in 
contact with them for even a short time. I believe the fermentation 
of certain organic food substances may result in the production of 
acids without the introduction of micro-organisms. 

Dr. Truman. What causes the fermentation ? 

Dr. Kirk. I should have said decomposition where I used the 
word fermentation. It is perfectly possible, for instance, to convert 
alcohol into acetic acid by direct oxidation, without the aid of a 
ferment; and it seems perfectly possible to my mind, in analogous 
changes during the putrefactive processes which food débris in the 
mouth undergoes, to have acids developed which may aid in the 
carious process. To call attention to one of the factors in the pro- 
duction of caries, I will relate a case: A gentleman presented for 
treatment whose first and second upper molars, left side, had been 
widely cut apart by the disk some two or three years previously. 
The impaction of food in the space had caused much irritation ; and 
to relieve this inserted large contour fillings of amalgam in the 
approximal cavities, bringing them in contact, and closing the space. 
A year later, perhaps, he returned with increased trouble of an in- 
flammatory character in the region of the septum between these 
teeth ; pus had formed which showed signs of pointing upon the 
buccal aspect of the ridge over the position of the septum. He 
stated that there had been a periodical discharge from the necks of 
the teeth for some time. The teeth contained vital pulps. After 
evacuating the pus-cavity with a lancet, an exploration with the 
probe revealed a loose fragment of bone occupying the space formed 
by the trifurcation of the roots of the sixth-year molar. The tooth 
was at once removed, together with the sequestrum of dead bone. 
At the cervical portion of the amalgam filling, and extending up to 
the trifurcation of the distal, buccal, and palatal roots, was a deeply- 
eroded cavity or gutter, the result of the solvent action of the 
ichorous discharge which had constantly taken place at that point 
for months. : 

I speak of this case as it suggests to my mind a possible explana- 
tion of that phase of caries which we observe frequently at the 
gum-margins of teeth. | 

Dr. Leffmann’s reference to the strangulation of micro-organisms 
by their own excreta, and the anerobic character of others, no doubt 
explains why it is that decay does not progress in those cases where 
the pulp is almost invaded, and we leave a portion of carious tissue as a 
protective covering to that organ; clinical experience having demon- 
strated that, where an air- and moisture-tight filling is inserted, ca- 
ries does not proceed in a tooth so treated, though the carious dentine 
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which is left must undoubtedly contain myriads of microbes. With 
regard to antiseptic mouth-washes,—I am not certain that it is possi- 
ble to use as a mouth-wash any antiseptic of sufficient strength to 
act as a true germicide which might not at the same time have an 
injurious effect upon the tissues of the mouth or teeth. This, of 
course, does not apply to their local use in the treatment of pulp- 
less teeth or pyorrhea alveolaris. As to tooth-powders, I regard 
them as valuable chiefly for their detersive and antacid charac- 
teristics. I do not consider the Gatling-gun quality of many of 
the mixtures used as tooth-powders as at all desirable. We have 
in simple precipitated carbonate of lime all that is required in a 
dentifrice, except perhaps the addition of a pleasant flavor. It cer- 
tainly meets all the requirements. Magnesium carbonate has much 
the same qualities. It is perhaps a little softer and more soluble. 

Perfect cleanliness is the best of all prophylactics in the preven- 
tion of caries. It is much easier to exclude germs than to evict or 
destroy them when they have once found a lodgment. The best re- 
coveries it is said in abdominal surgery are those where the Listerian 
spray has been dispensed with, and absolute cleanliness is depended 
upon to prevent the intrusion of germs. 

Dr. Guilford. One point associated with the subject of the essay 
has not been touched upon. The essayist discussed the presence of 
bacteria in the oral cavity, and the part they played in the produc- 
tion of caries. But what part do they play in the formation of alveo- 
lar abscess? Are they always chargeable with its formation? This 
is a question upon which the members of the medical profession are 
at variance. ; 

When a tooth-pulp becomes devitalized from any other cause than 
caries, as from a fall or blow, we may have an abscess as the result, 
although quite as often we do not. When abscess does not at once 
result, the tooth will usually remain for years without any active 
pathological condition manifesting itself. Should, however, the pulp- 
chamber be opened into and air be admitted, unless antiseptic treat- 
ment be at once resorted to, we will have alveolar abscess as an im- 
mediate sequence. Is not this caused by bacteria being conveyed 
there by and from the air? Under these circumstances what is 
the best antiseptic and germicide touse? For years we have been 
using carbolic acid and bichloride of mercury for the treatment or 
prevention of abscess, and more recently iodoform has yielded us 
good results. With the latter I have had exceptionally favorable 
results in the treatment of active abscess. 

For twenty years or more, before the germ theory of disease had 
gained any special publicity, many of us had been in the habit of 
wiping out all cavities with carbolic acid or creasote before filling. 
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This was not done to prevent the recurrence of caries, but to 
render the tooth more comfortable. In so doing may we not 
have been building better than we knew, for the germicidal charac- 
ter of carbolic acid has since been fully established and taken ad- 
vantage of in surgery. 

As the essayist and others have remarked this evening, clean- 
liness is our best prevention of disease. A Scotch surgeon has 
performed a hundred and fifty operations of abdominal surgery 
without septic results by the simple use of distilled water in a spray. 
He thus accomplished without an antiseptic as good or better re- 
sults than are usually obtained with one. This should emphasize 
with us the importance of cleanliness in the care of the teeth. One 
of my earliest recollections is of a neighbor who after each meal 
would go into his yard with a dipper full of water and rinse and 
cleanse his teeth and mouth most vigorously. He lived to be over 
seventy, and was never known to have eaten ore a single dollar 
for dental services. 7 

In the use of dentifrices the principal benefit we derive is from 
their abrasive effect. In cases where the acidity of the secretions is 
to be guarded against, we receive most benefit from the application 
to the teeth and gums before retiring of some positive alkali, as the 
precipitated carbonate of lime. It will act as a sentinel to ward off 
evil influences during the night when the ree are in a state of 
repose. 

Dr. Sudduth. I fully agree with what Dr. Kirk and Prof. Guil- 
ford said in regard to the beneficial action of distilled water in sur- 
gery, and also in regard to perfect cleanliness as a prophylactic 
measure in treating wounds. Butthe speakers must not forget that 
both are parts of antiseptic treatment. It is not always necessary 
to wait until the germs are actually present in a wound before you 
begin antiseptic treatment; if you can prevent their ingress so much 
the better. The use of distilled water in surgery is considered fairly 
good practice, but not equal to bichloride (1-2000), which not only 
cleanses the surface but destroys any germs that may have fallen 
upon the wound. If there is no real benefit to be derived by anti- 
septic treatment, I would ask why take the precaution to use dis- 
tilled water? In so doing they are virtually admitting the efficiency 
of antisepsis; for by distilling the water it has been rendered free 
from germs, and when used only acts as a mechanical agent in remov- 
ing superficial germs. In avast majority of surgical operations of the 
present day no after treatment or dressing is employed; the surfaces 
are thoroughly cleansed before the operation with soap and water, 
final precaution being taken to rinse them off with bichloride. The 
instruments are kept in the same solution while the operation is 
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being performed; the sidesof the wounds are brought in apposition 
and securely stitched together; a dry dressing of iodoform gause is 
laid over, and not disturbed unless the patient shows symptoms of 
septic poisoning, until healing occurs. 

The highest antiseptic surgery consists in preventing the en- 
trance of the germs; following this, to destroy them if possible after 
they have found their ingress. An antiseptic remedy is not nec- 
essarily a germicide, although it is generally best to employ the 
latter, provided it has no deleterious action upon the tissues. We 
may prevent the development of germs by destroying the conditions 
favorable to their growth; but the safest antisepsis lies in destroy- 
ing the germs themselves. 

Dr. Register. I would bring to the notice of the gentlemen 
present an antiseptic and germicide not mentioned by the essayist,— 
namely, hot air. With me this method is considerable of a hobby, 
having given much attention to its numerous uses in dental practice. 
My method for treating a cavity preparatory to filling is, during 
the process of excavation, to throw into it—either cold or heated to 
about blood heat, up to a point as hot as can be tolerated—com- 
pressed air until the dentine is more or less desiccated. This lessens 
the sensitiveness very much, and while in this dry condition a fill- 
ing is placed in closer contact with the walls of the cavity than in 
the ordinary way of practice. Although moisture again surrounds 
the filling after discontinuing the desiccating process, it comes from 
within.through the circulation, and if there be no foreign matter in the 
immediate border of the basis-substance, a zone of secondary dentine 
is built around the filling in a short space of time. This is shown 
by the thermal influence, which, being more intense at first, is of 
short duration, and experiment has shown secondary dentine to form 
several lines deep. Dr. Guilford called your attention to the condi- 
tion of teeth which have devitalized putrescent pulps, and which as 
arule gave trouble after being opened to atmospheric influences. 
The cause of this has been explained,—bacterial impregnation! If, 
immediately upon exposing the degenerate tissue, the atomizer is 
used, and the parts are sluiced through a good opening, and the tooth 
be kept perfectly dry thereafter by compressed air, heated to say 
120° Fahrenheit, or as hot as the patient can bear it, then the canals 
can be immediately filled, permanently, with any desirable agent, or 
not filled at all; the filling simply bridging the bulbous portion of 
the canal at the bifurcation. 

If we will call to mind the condition of the mouths we have 
treated,—even those of the best class of people,—we will admit that 
they are not, as a rule, kept clean; and we know that perfect clean- 
liness is necessary to prevent decay. You can examine a mouth 
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after the most careful cleaning with the tooth-brush, and in the in- 
terstices between the teeth and crevices and abrasions of the en- 
amel particles of food and other matter that a brush can never reach 
will be found, and wherever found it is possible for them to cause 
decay. Now, in connection with the brush should be used the atom- 
izer, which will throw water with considerable force upon and between 
the teeth, and most of the environment with its bacterial life will be 
removed. In other words, sluice the mouth by atomization, and 
place an alkali in the liquid for general use, and an antiseptic in 
that for cases indicating its use, and the mouth can be kept in an 
approximately clean condition. Fuller’s earth (hydrate of alumi- 
num) as a dentifrice has the quality of becoming soft in the mouth ; 
it will remove all débris from the teeth, and is also antacid. 

My experience with pulpless teeth is sufficient to teach me that 
they can be so treated that there will be no fear of trouble after- 
ward. I have had but two cases of after-trouble since I began 
using the compressed air systematically several years since. 

Dr. Leffmann, in closing the discussion, said: I have been much 
pleased at the interest which has been taken in this paper, and if 
it has been of benefit to anyone I am very well satisfied. So far 
as the question of germ action affects dentistry, I think there can 
be no doubt that the modern views are substantially correct. That 
many diseased processes are caused or propagated by germs, must be 
regarded as established. Every day adds proofs to this view, and 
adds to the number of those who so believe. Among the affections 
which are characterized by the invariable presence of specific micro- 
organisms, to which they stand in an undoubtedly causative relation, 
are anthrax and tuberculosis, and I think we may now add caries of 
the teeth. ‘'here are other diseases concerning which a microbic 
origin is inferred, but in which this remains to be demonstrated. 
Modern antiseptic surgery has been often pointed out as a proof of 
the truth of these theories, but I think we may still admit that 
much of its results are due to the routine cleanliness which it en- 
forces. The gentleman to whom Dr. Guilford alluded, who thor- 
oughly washed out his mouth after every meal, followed the natu- 
ral method of antisepsis; and so with some surgeons, such as Mr. 
Tait, who scouts the antiseptic methods in his field, but who by his 
extreme care and cleanliness gets the best results, and is after all 
regarded as one of the prominent exponents of the general truth of 
the germ theory. One method of antisepsis is to prevent any germs 
getting in or remaining when they do get in; the other is to kill © 
them with germicides. With many operators, the routine cleanli- 

ness required by the first method would not be carried out to the 
_ proper degree; but if certain formule and solutions are prescribed 
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there is a likelihood that they will be used, and thus the result will 
be obtained. For instance, very few persons would persistently carry 
out the method to which Dr. Guilford alluded, but most persons will 
use a mouth-wash, especially if it has a rather unusual taste, and 
thus the cleansing effect will be obtained, although the germicidal 
action is nil. 

In regard to the question of the non-saturation of lactic acid, as 
mentioned by Dr. Sudduth, from observations by Dr. Miller, of Ber- 
lin, I must of course hesitate to attempt to explain an action which, 
as [ understand, has puzzled the chemists of that city ; yet I may say 
that lactic acid is a peculiar acid, and so is phosphoric, and that, 
after the acid had formed all the calcium lactate which it was ca- 
pable of forming, it might react with tooth-structure, which is not 
entirely composed of calciuin compounds. We know that some of 
the phosphates—e. g., sodium phosphate—may be destitute of any 
admixture of free alkali, and yet in contact with oils they will have 
an emulsifying quality much as dilute alkali would have. 

In the experiments by Dr. Miller the calcium lactate might react 
with the magnesium phosphate of the tooth, and thus a slight cor- 
rosion would be produced. 
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THe regular meeting was held Saturday evening, December 3, 
1887, at Justi’s rooms, Thirteenth and Arch streets, Philadelphia, 
President Edward C. Kirk in the chair. 


Dr. Daniel Neall McQuillen, chairman of the Clinic Committee, 
reported as follows: 


There was a very large attendance this afternoon at the clinic, 
held in the rooms of The S. S. White Dental Mfg. Co., Chestnut 
street, corner of Twelfth. 

Dr. C. N. Peirce filled by hand-pressure a crown cavity in a lower 
right second molar under water with semi-cohesive foil (Globe No. 4), 
using large cylinders and finishing with foil folded in the form of 
tape. The gold was placed in a dish filled with water, and the 
cavity was repeatedly syringed in order to keep it free from saliva. 
Dr. Peirce does not advocate this method, but wished to demonstrate 
the practicability of such an operation where it is impossible to keep 
the teeth thoroughly dry. ... Dr. HE. C. Kirk performed Dr. W. J. 
Younger’s operation of implantation upon three patients. The first 
case was that of a young man for whom a right superior first bi- 
cuspid was implanted. The missing tooth had been extracted about 
two years previously. The second case was that of a young lady for 
whom a left superior lateral incisor was implanted. The missing 
tooth in this case had been out for nearly three years. The third 
case was that of a young man whose left superior first bicuspid had 
been removed three years ago. In each case Dr. Kirk used a fifty 
per cent. solution of cocaine hydrochlorate, two or three drops of 
which were used hypodermically over the site of the socket. The ef- 
fect was to so benumb the parts that in two cases the operation was 
performed painlessly, and in the third, where there was not sufficient 
time given for the cocaine to act, there was slight pain. Dr. Kirk 
deviated somewhat from the method of operating as pursued by 
Dr. Younger in discarding the trephine and using a spear-pointed 
drill, to make the perforation for the socket, which was enlarged 
and formed by large, coarse, slightly-tapering fissure-burs. The 
time occupied in performing the operations was from ten to 
twenty-five minutes. He also showed a cuspid implanted October 
29, which had become perfectly firm, and was giving great satisfac- 
tion to the patient. ... Dr. H. T. Starr exhibited the Knapp blow- 
pipe and demonstrated its use; also, showed the method of making 
articulating caps for gold crowns, with dies of very hard phosphor- 
bronze, and hubs composed of tin and lead, by which a perfect re- 
production of the grinding surface of molars and bicuspids is ob- 
tained, 
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The following paper was read upon 


PROSTHETIC APPLIANCES. 


BY I. N. BROOMELL, D.D.S. 


I have selected this subject simply because it is one to which I 
have always given especial attention and study, and within the 
limits of which, if there be any limits to its possibilities, we are en- 
abled to attain the highest degree of professional skill, as well as 
to extend unbounded benefits to our patients. In no other branch 
of our profession is there such a field for advancement, for on every 
hand we have continually presented opportunities for the class of 
work which I shall attempt to describe. 

Some thirty or forty years ago mechanical dentistry formed the 
principal portion of dental practice; but with the introduction of 
vulcanite (which material, by the way, has contributed largely to 
the lowering of the professional standard, and to the advancement 
of quackery) the thoughts of the skilled members of the profession 
were turned toward operative work, or the preservation of the 
natural organs by fillings. This was undoubtedly a step in the right 
direction, and rapid progress was made. In fact, the advancement 
was so pronounced that many teeth were lost by indiscriminate 
attempts at preservation by filling. I remember that at about the 
time I entered the profession, in 1877-78, there existed what might 
have been appropriately termed a “ filling craze.” All teeth were to 
be restored or saved by filling, and very little consideration was 
given to their condition. Patients would sit for hours to permit the 
tedious operation of the introduction of great amounts of gold, in 
the vain attempt to permanently restore the missing crown of a 
molar. In fact, so marked were the preferences for operative work, 
that the indications pointed to a speedy separation of the two 
branches; but this change, fortunately, did not take place, nor is it 
now likely to occur. The advances made in prosthetic appliances in 
the last few years have placed this branch of our profession in 
fully as exalted a position as have the most brilliant filling opera- 
tions, and I think that extremely carious teeth will be saved in the 
future by mechanical means rather than by filling them. 

Of the few appliances to which I shall call your attention, the 
majority of them were inserted under circumstances wherein gold 
fillings are generally resorted to in attempts to restore the lost 
structures. : 

The first case was one which presented some difficult features, 
but also furnished a favorable opportunity for mechanical restora- 
tion. The patient was a young lady who had been unfortunate 
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enough to fracture the right superior central incisor, so that the 
lower third, or about three-sixteenths of an inch of the cutting edge, 
was missing. (Hig. 1.) 
The pulp retained its 
vitality, and the sur- 
rounding tissues were 
in a healthy condition. 
The accident had oc- 
curred probably two 
years or more previous 
to her coming under 
my care. In the meantime she had called on several dentists, 
and they all recommended either the devitalizing of the pulp and 
building down with gold, or excision and crowning in the ordinary 
manner. The patient would consent to neither of these operations. 
Upon examination I determined to place a porcelain tip on the tooth 
without occasioning the loss of the pulp. I prepared the tooth by 
grinding the broken edge to a smooth, even surface. I then took an 
impression of the parts, being particular to secure a perfect repre- 
sentation of the palatal surface. After making a zinc die, I swaged 
a base plate to accurately fit the palatal surface of the broken in- 
cisor. I used platinum for the base plate, on account of its easy 
adaptation, and also with the idea that it would be, in combination 
with pure gold for solder, less liable to interfere with the natural 
translucency of the tooth. In selecting a suitable tooth from which 
to form the tip I experienced considerable difficulty, but finally suc- 
ceeded in securing one with the pins low down, and having the labial 
surface the exact conformable contour. This latter detail is of great 
importance in operations of this nature, for, if one is compelled to 
grind the finished surface of the porcelain, the result will be far 
from satisfactory: The remainder of the operation was accomplished 
with the patient in the chair, as it would be difficult to make such 
appliances with any degree of certainty from the plaster model. 
Taking a small drill, a trifle larger than would admit No. 26 wire, 
I proceeded to drill the retaining-pits, or holes, as they should be 
called in this case. These I drilled on either side of the pulp, and 
parallel with it, to the depth probably of an eighth of an inch. 
Drilling the holes in the base plate to correspond with those in the 
tooth, I adjusted the pins and soldered them to the base plate. I con- 
sidered this preferable to first securing the pins in the natural tooth 
and afterwards attempting to fasten the base plate to them by split- 
ting the pins, and filling around them with gold or amalgam. After 
making as perfect a joint as possible between the porcelain and 
natural tooth, it was backed and soldered to the base plate in the 
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ordinary manner (A, Fig. 1), and the appliance secured in position 
with oxyphosphate cement (B, Fig. 1). 

The next case was one in which the superior cuspid was fully 
a quarter of an inch out of line; standing inside the arch to such 
a degree that a casual glance at the patient would lead one to sup- 
pose the tooth was missing. It was also imperfectly developed, so 
that, had age and other circumstances favored its restoration 
to the proper position in the arch, its malformation made it in- 
advisable to attempt such an operation. (Fig. 2.) The patient 
being desirous of having the deformity remedied, at least so far as 
appearances were concerned, I proceeded to do so in the following 
manner: Grinding off the irregular prominences of the tooth, I 
made it more perfectly conical in shape. After securing an impres- 
sion of the deformed tooth and casting zinc dies, I swaged a hollow 
gold cap to accurately cover the whole surface and extend slightly 
under the gum. This added thickness of gold, when placed over the 
tooth, extended the labial surface to about what should have been 
the palatal line; thus permitting me to adjust by grinding and filing 
a porcelain tooth with its backing to the cap. These were soldered 
together and the appliance secured on the cuspid by oxyphosphate 
cement. In this case no pins were used, the cap alone being suf- 
ficient to hold the denture in position. (A, Fig. 2.) It has now been 
in the mouth some three or four years, during which time I have 
removed it several times in order to be satisfied that all was right 
under the cap. In fact, I consider that, when it is at all possible 
to do so, all appliances of this order, including small pieces of 
bridge-work, should be so constructed that they may be removed 
from time to time, thus affording an opportunity to detect any 
carious conditions. 

Another case, to which I shall briefly call your attention, was 
somewhat similar in construction to the one just described, but was 
inserted under different circumstances. For some reason unknown 
to the patient, he had lost from a lower incisor the entire labial sur- 
face, extending from the cutting edge tothe gum-margin, and some- 
what below it. The lingual half of the crown remained, and for- 
tunately the pulp was not exposed. (Fig. 3.) With a corundum 
wheel I ground off the cutting edge of the tooth (to the horizontal 
dotted line seen in Fig. 3) until it was below the line of the pins 
in the porcelain tooth, which had been selected because its cross pins 
were near its cutting edge, and ground the porcelain tooth to fit the 
inclined surface of the natural organ. I then fitted a backing of 
very thin platinum, allowing it to extend over the whole back of 
the porcelain tooth, including the inclined surface. After making a 
cap to perfectly fit the lingual surface of the incisor, I pressed it 
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around the sides until I could solder it to the backing, thus making 
a cap (A, Fig. 3) which completely covered the abraded tooth. Oxy- 
phosphate cement was also used in setting this denture. For an- 
choring the majority of appliances of this nature, I consider the 
zinc-phospates in one form or another far superior to gutta-per- 
cha or amalgam. My unsuccessful experience with gutta-percha 
has caused me to abandon its use in most cases. For, unless you 
have the piece 1o be applied very warm, so much so that you cannot 
handle it to properly adjust it, the gutta-percha is more or less liable 
to roll up, and the moment it chills to the slightest degree further 
adjustment is impossible, and generally the hardening takes place 
before there is sufficient overflow, and consequently the appliance 
is not (to use a familiar term) perfectly “sent home.” Amalgam in 
such cases as I have 

described would of A Fig. 2. 

course be out of the 
question; but in set- 
ting crowns of what- 
ever nature it is cer- 
tainly a most objec- 
tionable material to 
employ. Therefore I 
prefer a good quality 
of oxyphosphate ce- 
ment, properly mixed, 
—and when I say 
properly mixed I think 
I have given all requi- 
site directions, as the variations in temperature, and also the pro- 
portionate quantities of the combining substances, make it imprac- 
ticable to give further details in this direction. 


Discussion. 


Dr. Bennett. I am pleased with the paper. The limitations of 
filling were reached ten years ago, when many of the profession ran 
wild over large gold contours and restorations, some of which in- 
volved the entire crowns of the teeth. Dr. Webb and others showed 
what could be done in this direction, often at an expenditure of time, 
strength, and money that was not justified by the results. Hxpe- 
rience has demonstrated the limitations of gold restorations, and 
shown the necessity for the exercise of good judgment as well as of 
skill. Neither fillings nor houses can long endure when built on 
chalk or sand. 
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I propose some months later to read a paper on crowns, and to 
give, as far as may be, points from my practice, and suggestions 
gleaned from the experience of others. I will try to show then 
that gutta-percha, which the essayist seems to condemn, is a most 
valuable material in crown-work, and can be used to good purpose 
in some of the cases described in the paper just read. 

In my practice I try to follow these two rules: never fill a frail dis- 
colored front tooth, and never destroy a pulp to anchor to a crown, 
unless as in some cases a tooth standing alone becomes the abutment 
of a bridge. I therefore decidedly indorse Dr. Broomell’s method of 
attaching the porcelain tip and facing respectively of the upper and 
lower front incisors. And I do not think any better plan could be 
devised for the cuspid. As to the bicuspid and molar, neither being 
vital, I should cut them off and put on Logan crowns. I need not 
mention bridge-work, as my views are doubtless well-known, but I 
do not wish anyone to suppose that I think the ferrule crown the 
best for all cases. Much as this crown is needed in bridges, a porce- 
lain crown is much better on many roots. The cap-crown is the 
thing for badly-decayed vital teeth, and it can be used generally as 
far forward as the second bicuspid. It is hard to apply when the 
neck of the tooth is small, and not being sightly, it should not be 
used in exposed positions. 

Dr. James Truman. I have listened to the paper with much 
interest, but it is on a subject that I am practically not very famil- 
iar with. As I view the first operation delineated, it seems to me 
that the anchorage would not be sufficient for the support of the 
partial crown placed on the tooth. I have heretofore made use of 
the ordinary plan of building down with gold foil, and in some cases, 
as I presume is the case here, where it was impossible to depend 
on a cavity for support, I have built around gold screws with much 
satisfaction. In one case that I recall the patient has been masti- 
cating on an incisor, built down in this way, for the past ten years, 
Perhaps the plan suggested by the essayist is to be preferred. 

I still must object to the indiscriminate use of bands around the 
necks of teeth. Iam well aware that it is said that trouble only 
comes to careless workers, and this is in part true, but it is just this 
class that needs the warning. The past week has brought me a 
case illustrating the folly of intrusting this mode of inserting teeth 
to careless hands. 

I cannot become enthusiastic over bridge-work. It may be very 
useful in some cases; but serious objections to its use still remain, 
and I do not see how they are to be overcome. Have we the right to 
create bad breaths? Is it possible to avoid it in these cases? This 
is a question of paramount importance, and yetit is generaily thrust 
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aside asofno moment. There certainly will be in the not far distant 
future a great revulsion of professional sentiment in this matter. 

Dr. Register. I am pleased with the practical bearing of the 
paper, and it impresses me that in dental practice, as in all things 
else, extremes meet. The prosthetic branch joins hands with the 
operative, and where one has failed at the expense of excessive labor 
and loss of nervous energy in its performance, success is attained 
through the unity of both. The operation of replacing fractured 
portions of the teeth with porcelain might well be called esthetic, 
for while it aims at preservation of the broken organ, it also aims to 
restore both natural color and contour. I have restored two cases 
of this character with fair success, each time taking an impression 
of the parts and having the porcelain faces made to meet the exi- 
gencies of the case. 

The other cases referred to are of daily occurrence in practice, 
and in the light of present advancement, crowning, in my judgment, 
would be indicated here. In the case where the bicuspid stands 
well inside the arch I would devitalize, cut close to the gum, and, 
using a ferrule and tongue, bring the teeth into line by the artificial 
crown. In cases where my patients have reached middle life, I do 
not hesitate to devitalize any tooth, when in my deliberate judgment 
I think the result is of so great a benefit as to call for the sacrifice. 
Isolated, loose teeth, for instance, that in the ordinary vicissitudes 
of use would be at the minimum, I feel sure are raised to aver- 
age usefulness by devitalization and bridging. They support each 
other and devitalization gives renewed energy to the pericementum. 
This assertion applies to teeth more or less affected by pyorrhea. In 
reply to Dr. Truman, in doing bridge-work differently, you know I 
always advocated the use of a saddle lying upon the gum, the 
attachments being made, as a rule, with alloy rotated into juxta- 
position. ‘This method I have been following for fully twelve years. 
The early part of my practice was very crude, and was taken from 
my preceptor, Dr. Bing. In later years I changed the practice ma- 
terially, using the saddle and making the teeth of such a shape that 
in case of accident they can be easily replaced without removal of 
the fixture. I have shown Dr. Truman a very difficult case, where 
two bridges were used to prevent the inferior oral teeth cutting into 
the superior palatal gum surface, and restoring the masticating sur- 
face. Another case, of a German who takes little or no care of his 
teeth, 1 showed to our present chairman, Dr. Kirk. These cases all 
rest on the gum, and yet the tissues are healthy, the functions of the 
jaws are restored, and the breath is as agreeable as it would be with- 
out the fixture. 

Dr. James Truman. The case shown me by Dr. Register was 
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certainly one of the most remarkable cases of bridge-work I have 
yet seen. ‘The articulation presented difficulties not easily sur- 
mounted by any ordinary plate, and in this case bridge-work was 
certainly not only justifiable, but the only thing possible short of 
extracting the entire remaining teeth. 


REPORT OF CLINIC COMMITTEE. 101 


1888. 


THE regular meeting was held Saturday evening, January 7, 1888, 
at Justi’s rooms, Thirteenth and Arch streets, Philadelphia, Presi- 
dent KH. C. Kirk in the chair. : 


Dr. D. N. McQuillen, of the Clinic Committee, presented the fol- 
lowing report: 

There were over 225 gentlemen present at the clinic held under 
the auspices of this society, this afternoon, at the depot of The S. 
S. White Dental Manufacturing Co... . Dr. H. C. Register exhibited 
and explained the action of his new mechanical mallet and engine. 
The mallet has two anti-friction rollers,—one on the periphery of the 
wheel, the other on the head of the plunger. The engine has two 
sets of idlers, which automatically adjust themselves to the strain 
of the pulley, keeping the tension always uniform in any position 
placed. It also has a separate lathe-attachment for sharpening in- 
struments or articulating artificial teeth. Dr. Register then filled 
and treated a superior right cental incisor the pulp of which had 
been devitalized for over eighteen years. The tooth was badly 
discolored. After opening into the pulp chamber, the putrescent 
matter was removed, and the canal thoroughly washed with perman- 
ganate of potash, used in an atomizer, and with compressed air. 
The tooth was successfully bleached, by a four per cent. solution of 
dilute sulphuric acid and Labarraque’s solution, used alternately. 
The canal was thoroughly dried with compressed air heated to 130°, 
and filled with oxychloride of zinc and iodoform. The cutting edge 
and part of the labial and distal surfaces were then restored with 
Abbey’s cohesive foil No. 5, folded to No. 80, packed with the me- 
chanical mallet. Time for entire operation, one hour and forty min- 
utes... Dr. R.S. Ivy made and inserted an all-gold crown on the roots 
of an inferior left second molar; time, about fifty-five minutes. The 
material used was coin gold; the masticating surface was struck in the 
bronze matrix recently introduced by The 8. 8. White Co. ... Dr. 
H. C. Kirk showed the teeth implanted at the last clinic; all of them 
were quite firm and satisfactory to the patients. In one case there 
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had been a slight loss of tissue by sloughing of the gum in the buccal 
side. This he attributed to the thinness of gum-tissue and the un- 
usual amount of inflammation following the operation. ... Dr. W. 
G. A. Bonwill showed two contour fillings, one a superior left second 
bicuspid, filled on the grinding and distal surfaces, and a first molar, 
involving the mesial, buccal, and part of the grinding surfaces. ‘T’wo 
books of gold were used, the time consumed in operating being one 
hour and eighteen minutes. ... Dr. Kimball’s disk-carrier was ex- 
hibited by Dr. Kirk. While it was considered ingenious, it was 
open to two objections,—namely, the arrangement of the mandrel 
was such that the disk could be rotated in but one direction, and the 
slot in the special disk used caused them to break at that point. 


The following paper was read upon 


THE USE OF MATRICES, 


BY J. A. WOODWARD, D.D.S., PHILADELPHIA. 


The mechanical combinations which can be made to form a matrix 
are numerous, particularly that of a screw with a flexible metallic 
band. In consequence of the difference in size and shape of the 
teeth and the situation and extent of the cavities, it is not possible 
at present to meet all these varied conditions with a single form of 
matrix as perfectly as with two or more forms adapted to special 
classes of cavities. To secure adaptability and a large range of 
usefulness, the matrix should be flexible and of such material, con- 
struction, and form that it will, with slight pressure, conform to the 
shape of the tooth. Steel, German silver, and nickel have proved 
the most satisfactory and durable for the flexible part or band of 
the matrix. The means used to retain it in position should do so 
positively, and should be of such design that the pressure of the 
matrix against a tooth, or the closing of the band around one, can 
be nicely controlled, and also admit of quick adjustment or removal. 
To have all parts of the matrix attached is much more convenient, 
and often a saving of time in adjustment. 

When the matrix extends from the grinding surface of the approxi- 
mal tooth to just above the cervical margin of the cavity, and con- 
siderable space exists at the necks of the teeth, it should have a lug 
or ear at the coronal edge to prevent movement and pinching of the 
gum during insertion of the filling. For the class of cavities where 
there is but little space at the necks of the teeth, the matrix is best 
without the lug or ear. Its absence also enables us to use a very 
narrow matrix, covering a part of the cavity, near the cervical 
wall, or one extending to or near the point of contact of the filling. 
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The double-screw matrix represented in Fig. 1 combines these ad- 
vantages. We are indebted to Dr. W. A. Woodward for it. Practi- 
cally it is a band matrix occupying but one interdental space. The 
fillings for which we have most use for a matrix are those of the 
approximal surfaces of the bicuspids and molars, where the teeth 
are usually in normal contact. For the class of cavities where the 
teeth are of ‘‘reasonably good structure,” and have “ well-defined 
borders,” the depressed matrix will be found all that is required. 
This matrix allows a convexity of filling-material along the lateral 
and cervical margins of the cavity, which is a decided advantage in 
securing the correct contour of the filling and in finishing. This 
feature could be added with advantage to some of the other forms 
of matrix. 

For more extensive cavities, particularly if the walls are weak, 
with poor structure, the field for the double-screw matrix is reached. 
‘This matrix is the equivalent of a section of a band matrix, and can 
be made to fit the tooth as closely. It is of German silver, has all 
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the toughness of that metal, and is very adaptable. It can be 
quickly adjusted or removed. With the screws for retaining, any de- 
gree of tension can be secured between the teeth or at the cervical 
margin. With an increasing extent of cavity involving more of the 
buccal and lingual surfaces, the band matrix, occupying one inter- 
dental space, and held with a screw clamp, will be found most effi- 
cient. This matrix, being independent of the approximal tooth for 
support to retain it in position, has decided advantages when there 
is considerable space between the teeth. The next class of cavities 
are those in which caries has made very extensive progress, involv- 
ing the mesial, buccal, or lingual and distal surfaces, or half or the 
whole of the crown. For these cavities a band matrix encircling 
the whole of the tooth will be required.* Fig. 2 represents two 
forms of this matrix. An extended experience has proved their 
usefulness and remarkable adaptability. Within certain limits, 
they can be increased or reduced in size, and also present a nearly 
unbroken ring of metal which will conform closely to the shape 
of the tooth. Although the invention of the various forms of 
crowns has very materially reduced their field, they furnish the 


* See Dental Cosmos, vol. xxvii, page 335. 
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means for the attachment of partial or entire amalgam crowns, 
at a rate that would place a really serviceable and durable crown 
within the means of many who could not bear the expense of a 
more elaborate operation. The matrix, with the two screws, will 
grasp the remains of a crown almost level with the gum; and when 
secured will fairly restore the contour of the missing crown. When 
the buccal or labial surfaces of any tooth can be reached, to fold the 
ends of a thin strip of metal together, an effective band matrix can 
be quickly made in this manner. A strip of German silver, rolled to 
number 34, standard gauge, as wide as the matrix is to be, is bent 
around the tooth; and with a fiat, sharp-edged pair of pliers is 
drawn tightly to it. One of these ends is left a sixteenth of an inch 
long; the other is cut to one-eighth of an inch in length. (Fig. 3.) 
The longer end is bent over the shorter one, and both are bent firmly 
down upon the band, making a tinman’s seam. (Fig.4.) This is 
sufficient to hold the matrix, and has the advantage of being easily 
removed. | , 
Fig. 5 represents a form of matrix or “slide.” Its use is for the 
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insertion of large approximal amalgam fillings, or the filling of an 
“annex” high up in the cementum, with or without the rubber- 
dam. It is of steel, not tempered, and does not frequently require 
any means to retain it other than contact between the teeth. 

When there is time, it is preferable to separate in advance until 
there is sufficient space to allow for the thickness of the matrix, and 
a clear view of the margins of the filling in finishing. When the 
teeth have been cut away to secure permanent separations, and have 
closed together, they should be pressed apart, if possible, sufficiently 
to allow for the intended convexity of the filling also. When we 
cannot separate in advance, the matrices should be as thin as pos- 
sible, and should rest against the approximal tooth; so that the 
gold or other filling-material may be driven so tightly between the 
floor of the cavity and the matrix that the contour of the tooth will 
be fully restored and contact established as soon as the matrix is 
withdrawn. 

Where it is desirable to secure all the space possible at the necks 
of the teeth, the matrix should rest against the approxima! tooth, 
and be forced away from the tooth in which the filling is inserted. 
This can be accomplished with the band matrices, but not so con- 
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veniently nor so positively as with the double-screw matrix. The 
preparation of cavities should be the same, in general, as for contour 
fillings, with the exception that the drilling of retaining-pits or 
starting-points is very rarely necessary. Should the cavity extend 
very near to the cementum, the thin plate of enamel should be cut 
away and a firm edge secured in the cementum. The cervical wall 
should be as straight as possible, as this reduces the risk of move- 
ment of the gold in starting the filling. When tin foil or amalgam 
is used, this wall may be curved to any degree. Just here is one of 
the most important points in favor of matrices. They so facilitate 
the introduction of the filling that the exacting preparation for gold 
when inserted without the matrix is not required. The excessive 
cutting away for access, especially when a mallet is to be used, can 
be avoided by the employment of hand-pluggers with the matrix. 

The shape of the cavity should be such as to retain the filling 
positively, and all margins should be free of contact. Usually the 
preparation should be made after the rubber-dam has been applied. 
When the dam will not remain above the cervical margin unas- 
sisted, the preparation of this wall and all margins which will be in 
near contact with a matrix had best be made first; the dam and the 
matrix should then be adjusted and the preparation completed. 

In adjusting, the cervical edge should be bent with a pair of pliers 
until the pressure comes upon the sound surface of the tooth above 
the cervical margin. ‘T’his will hold the matrix free of this margin, 
and allow a slight overlapping of the filling. The lateral margins 
can also be securely overlapped as the filling progresses, the matrix 
being gradually forced away from the tooth by the impacted gold. 
This overlapping can also be nicely controlled by lessening the ten- 
sion on the screws, which will allow the gold to be forced over the 
cavity margins. As the grinding surface is approached the pressure 
can be reapplied, separating the teeth at the necks and leaving only 
the thickness of the matrix over the surface of the filling to be in 
contact. The soft or semi-cohesive gold, in blocks, mats, or cylin- 
ders, is the best to fill the first half of nearly all approximal cavities. 
Sufficient of one of these forms should be carefully laid along the 
cervical margin, and condensed in mass, on the same principle used 
by the old-fashioned non-cohesive gold workers. This first layer of 
gold should be held firmly in place by the grooves along the lateral 
walls. The matrix should not be depended upon to retain any part 
of the filling during its introduction. The remaining part of the 
cavity, which includes the surfaces exposed to attrition and to be in— 
contact, should be filled with cohesive gold condensed with the aid 
of a mallet. 

The finishing is a matter of some nicely-adapted files, emery strips, 
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and polishing disks. If the separation has been made in advance, 
sufficient space can be had with a separator to finish without reduc- 
ing the contour of the filling more than is desirable. If there has 
been no previous separation, the separator will secure the space 
required to finish the margins of the filling, the point of contact 
being burnished smooth with a very thin steel burnisher. 

The face of all matrices, if polished, will reflect light in such a 
manner that the cavity can be more clearly seen, after the adjust- 
ment of the matrix. The slight difference in space left for access is 
more than compensated for by the general advantages of the matrix. 
Where proper access to a cavity cannot be had, the matrix should 
not be used. This would exclude many of the smaller approximal 
cavities. In practice it has been my experience that the matrix is 
most wanted for larger cavities with weak walls. The medium and 
smaller cavities with strong walls can be so easily well filled that 
the matrix is not an important appliance for them. When the mar- 
gins of a cavity are fractured or crushed, the fault is in the matrix 
not being properly fitted, or in the employment of too much force. 

Matrices have won a place among the permanent appliances of the 
contour system. When used with discrimination, we have a short 
cut to results fully equal to those accomplished by more laborious 
methods. They enable us to employ soft or semi-cohesive gold 
positively. For the insertion of tin or amalgam, particularly along 
cervical walls, the superior adaptation and condensation of these 
materials is most decided. 

[After reading his paper, Dr. Woodward exhibited the matrices in 
position on plaster models; also a set of plug-finishers. ] 


Discussion. 


Dr. Bennett. J regard the matrix as an appliance that has posi- 
tive merits, which are evident enough when it is used under proper 
conditions. It saves time and labor, and certainly simplifies what is 
otherwise a complicated operation. The matrix is not a new appli- 
ance, having been used by a few operators for some years; but it is 
now coming into general use. It is still condemned by many, who 
claim that it hinders rather than helps the insertion of a perfect 

filling, the result always being defective margins. 

The matrix is a most valuable factor in solving the problem of 
operative dentistry,—viz., the management of the approximal sur- 
faces. As we all know, about ninety per cent. of all cavities are be- 
tween the teeth; the most difficult are those in the bicuspids and 
molars, and it is to these that the matrix is specially adapted; and 
I think it the best appliance yet devised for simplifying the filling 
of all distal cavities in these teeth. 
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An approximal cavity can be truly called a half-cavity ; all the 
trouble in filling it coming from the absence of the wall, which the 
matrix supplies more or less perfectly. <A difficult approximal cavity 
is thus transformed: into a crown cavity, which is the ideal of sim- 
plicity and certainty in filling. The point of difficulty, and the 
only point of difficulty, is found in the angle formed by the matrix 
with the buccal and palatal or lingual walls of the cavity. This 
angle is made all the more acute, since all enamel borders should be 
beveled. Now, if a matrix was as unyielding as a cast-iron band, I 
would have but little use for it; but most matrices as now made are 
flexible, and yield a little to the impact of the plugger; and the 
gold is thus forced beyond the tooth-wall, the slight excess being 
afterwards trimmed away. : 

One source of failure in fillings in general, and of this class in 
particular, is found in the injury done to the enamel by the straight 
sides and sharp edges and corners of pluggers. Several years ago I 
made a set of plugger-points based on a study of standard sets, 
and made a series of experiments, the result of which was a set of 
points that are at once “gold adapters” and “ gold builders,” well 
suited to all purposes except perhaps matrix filling. I always get 
the best results when the smaller points are convex and cut one 
way, and when the longer foot pluggers have no edges or angles, 
and have two working surfaces. [ did not succeed in making any 
improvement in matrix pluggers, except slightly to round off the 
edges or corners of those long in use for this purpose. I would not 
have anyone infer that I think the matrix the thing for all classes 
of approximal fillings. Many who find an appliance good for one 
class of cases are too much inclined to jump at the conclusion that 
it is the best thing in all cases; thus bringing many a good thing 
into disrepute by their lack of discrimination. This sums up the 
history of many appliances. 

Dr. Guilford. I was just remarking to my neighbor that I had 
said so much and spoken so often upon the subject of matrices that 
I did not know that I could say anything new to-night. Like many 
others, years ago | began to feel the need of some appliance that 
would lessen the labor and difficulties attending the filling of large 
compound approximal cavities. A piece of broken file first an- 
swered the purpose; then came wood and bent pieces of steel; after 
that came the Jack matrix, and to-day we have the appliance in all 
varieties of form. 

My opinion of matrices can be summed up in a few words. It is 
that the operator who has not learned to use them, or does not feel 
the need of them, has deprived himself of one of the greatest aids 
in filling teeth. The saving of time and fatigue to both patient and 
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operator should certainly commend them to eyery practitioner. I 
bless this little appliance for the labor it has saved me, and the 
nervous strain it has saved my patients. 

Those who do not favor the matrix urge three principal objections 
to its use. They claim that the time required for its proper adapta- 
tion and adjustment for any case in hand is not compensated for by 
the saving of time in filling. To this I would say that, with a little 
experience, a suitable matrix can be fitted and adjusted in a few 
minutes’ time; while the time saved by its use in a cavity of any con- 
siderable size will easily range from half an hour to an hour. This 
is so because by its use we introduce only the amount of gold we 
need, plus a little surplus for finishing; while the time saved in 
finishing is considerable, not to mention the discomfort saved the 
patient by lessening the time and pain usually attending this part of 
the operation. Again, it is claimed that in using the matrix you 
lessen the space in which to operate, and hence must go more slowly. 
True, it does limit one’s space somewhat, but not any more than 
it ought to, when we want to avoid introducing a great excess of 
gold. This lessening of operating room will not much delay the in- 
troduction of the gold with one who is used to it; while the feature 
of having a compound cavity reduced to a simple one enables us 
to work with greater rapidity, by lessening the difficulties of the 
operator. : 

The third objection put forth is that, by the use of a close-fitting 
matrix, there is great danger of the gold not making a perfect joint 
at the margins. In close-fitting and perfectly rigid matrices this 
objection would be a valid one; but by using those that are made of 
a band of flexible steel, partially encircling the tooth, and held by a 
suitable clamp, no difficulty of this kind will be met with, provided 
the operator exercises reasonable care and skill. All flexible steel 
bands will yield a little under the impacting force of a mallet upon 
the gold, no matter how tightly they may have been adjusted in the 
beginning ; and this slight yielding will afford a little space at the 
margins, permitting perfect adaptation and a moderate amount of 
surplus for finishing. 

After the tooth is filled and the matrix removed, we have a con- 
tour filling that has not taken any special skill to produce; while to 
obtain the same result without it would demand the highest order 
of artistic skill, which few possess. 

The finishing of the filling on the approximal surface is easily 
accomplished, as the filling is already shaped, and only needs the 
removal of the slight surplus at the cervical and lateral margins, 
and the usual smoothing and polishing. 

Dr. James Truman. I have never been able to enter enthusiasti- 
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cally into the subject of matrices, as I have had but little success 
with them. This is probably my fault; but their use, it seems to 
me, must be confined to exceptional cases. The fact that so many 
good operators employ them with satisfaction leads me to hesitate to 
express this much in opposition. 

There are some objections that have been alluded to which are to 
my mind serious. Dr. Guilford mentioned the fact that there was 
some difficulty with cervical borders on distal surfaces. Another, I 
would suggest, is that the cavity is so closed up that a thorough 
observation of it as the operation proceeds seems to be an impossi- 
bility. Ifnon-cohesive or semi-cohesive gold be used at the cervical 
surface of the cavity, there will be a tendency to a drawing in of 
the gold, and when the packing is completed and the matrix is 
removed I would expect to find a defective edge. This was a diffi- 
culty always experienced with non-cohesive foil; and Dr. Elisha 
Townsend recommended the folding of the gold into a plate, and 
allowing this to extend beyond the wall. His idea was that, by the 
time the filling was completed, this would be drawn in flush with 
the edge. I think all who enjoyed his instructions made use of this. 
plan with satisfaction. That matrices can be employed with benefit in 
packing amalgam and in contouring it, I have no doubt; but from 
my present experience I can but regard their use with gold as ex- 
ceedingly limited. The main idea is, I think, to secure contour 
readily on distal surfaces. Now, while I have no wish to change 
the current of thought in this discussion, I do wish to say that I do 
not regard contouring as so very essential. Much has been said and 
written pro and con on this subject, and it will remain a source of 
contention. Contouring had its place before Dr. Marshall Webb so 
earnestly advocated it, and it will always have a certain value, but 
it is not always the best practice, in my opinion. 

Dr. Guilford. Dr. Truman has spoken of the difficulty of filling 
the cervical margin of the cavity with the matrix in position. 
There should be no difficulty about this, if the operator exercises. 
care and uses gold that is pliable and soft in its working qualities. 
Iemploy gold that is in such condition that it will stay where I 
put it, and is readily adapted to the part. 

Dr. Truman. What do you mean when you say soft? 

Dr. Guilford. When I say soft, [ mean soft,—that is to say, gold 
that is pliable, and not that which is stiff, or harsh, or crisp. All 
pure gold is soft, unless its condition has been changed by rolling, 
hammering, or overheating. The over-annealing of gold foil greatly 
injures its working qualities, and has been the cause of numberless 
failures in filling teeth. I use foil or soft cylinders that are ina 
semi-cohesive state,—work very much like non-cohesive gold; they 
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are free from harshness, and only slightly cohesive under pressure. 
Near the surface, where I want more cohesion, I warm the gold 
slightly, and it gives me just the result I desire. In filling the cer- 
vical portion of a compound cavity with the matrix in position, I 
sometimes start the filling from a starting-pit judiciously placed ; 
but if the cavity be not too wide, I prefer to start with a loosely- 
rolled cylinder or two, a little longer than a horizontal depth of the 
cavity; placing them with one end toward the center of the tooth, 
and the other against the matrix. After matting them well to place 
by hand, I condense them with the mallet. After getting a good 
foundation in this way, and making sure of my cervical border, I 
usually continue and complete the filling by the mallet alone; using 
either foil or loose cylinders, or both, as may seem best. 

Dr. Bonwill. With what per cent. of cavities do you use the 
matrix ? 

Dr. Guilford. I use it with all compound distal approximal cav- 
ities in bicuspids and molars. If I put the matrix on the distal sur- 
face, I get the reflection into the cavity; but it renders no assistance 
on the mesial surface. 7 

Dr. Bonwill. If you had an anterior and distal cavity together, 
which would you fill first ? 

Dr. Guilford. The distal first. 

Dr. Bonwill. Can you convey the gold as far over the margin of 
the cavity with a matrix as without? 

Dr. Guilford. Yes, farther; I can carry it half way round the 
tooth if I desire to. 

Dr. Kingsbury. 1 wish to congratulate the essayist on his inter- 
esting and valuable paper, and also on the ingenious and admirably 
constructed appliances he has presented for examination. I think I 
express the sentiments of those present when [ state that Dr. 
Woodward’s set of matrices seems to be the most complete and val- 
uable that I have yet seen for the purpose intended. There is no 
disputing the fact that occasionally we do meet with cases in our 
practice where a properly constructed and easily adaptable matrix 
will prove a valuable auxiliary, especially in filling molars the crowns 
of which are so badly decayed and broken that only a small part is 
left. For many years I have used thin steel, silver, and tin for this 
purpose. I have perhaps in my practice employed them more fre- 
quently and satisfactorily in restoring the lost crowns of molars and 
sometimes bicuspids with gold alloy or amalgam. 

I have occasionally employed matrices of my own construction 
for filling large approximal cavities in the molars with gold. But I 
confess that | am not as partial to them, or as dependent upon them, 
in the case of large contour gold fillings as many others seem to be. 
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In many cases I think the use of the matrix lessens the space be- 
tween the teeth to an extent that renders the operation more diffi- 
cult, and the impacting of the gold less perfect at the cervical wall 
of the cavity, than when the operator has the advantage of all 
the space between the teeth. In many cases, where other operators 
would regard the matrix as almost if not quite indispensable in fill- 
ing large compound cavities with gold, I have, by first pressing the 
teeth well apart, and then using a properly-shaped wedge between 
the teeth,—so adjusted as not to cover any part of the cavity to be 
filled,—been able to impact the gold with greater facility and solid- 
ity at the cervical wall and other difficult points; and have obtained 
in this way more satisfactory results, and in much less time, than 
by using a matrix such as I have improvised for special cases. One 
objection to the use of matrices has been the time required in many 
cases for their adjustment ; but the construction of some of those 
exhibited this evening may in a measure obviate this objection. 

In filling large approximal cavities in teeth where the cervical 
portion of the tooth is involved, as it usually is, it will readily be 
seen, I think, that every part of the cavity as well as every portion 
of gold introduced must be perfectly under the control of the oper- 
ator, and subject to the direct action of the point of the instrument 
used for condensing the gold; and the line of force must be at va- 
rious angles with the long axis of the tooth, as well as in a direct 
line with it. Any form of matrix that will in any way interfere 
with these conditions and methods of operating would be objection- 
able. Again, in the insertion of most gold fillings, a slight redun- 
dancy of gold is desirable,—I may perhaps say quite essential,—so as 
to admit of filing, condensing, burnishing, and its final contouring 
and completion, that it may prove a skillful work of art, at once use- 
ful, beautiful, and durable. With the matrix, can this excess of gold 
in all cases be secured ? 

Much practice, perseverance, and patience will in certain cases be 
needed in the successful use of the matrix, as well as in other depart- 
ments of operative dentistry. That the various forms of matrices 
in use in the past have not met the expectations of their inventors 
and advocates in all cases, we have abundant facts and failures to 
prove. I have recently been operating for a patient in whose mouth 
I found a large number of gold fillings in the approximal surfaces 
of the bicuspids and molars,—superior and inferior. These fillings 
were inserted by a gentleman of high professional standing in our 
city, and I was told by the patient that in many of the operations 
he used the matrix. I found that several of these fillings had failed 
at the cervical portion of the tooth, while they were apparently in- 
tact in that part corresponding to a half or third of the crown 
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nearest the grinding surfaces of the teeth. Many of these teeth had 
to be refilled, inasmuch as there was extensive caries above the fill- 
ings in the upper and below the fillings in the under teeth. I gave 
these cases the benefit of a thorough and impartial examination and 
judgment. I knew the operator to be a good one, and he was a 
strong advocate of the dental matrix. My candid conclusion in 
this case was that the matrices used contributed to the defects and 
failures of many large fillings. Yet I do not claim that my opinion 
is infallible. They might have failed had they been filled with care 
and skill without the aid of the matrix; for we know that in some 
teeth the very best operations fail to prevent the recurrence of caries. 
Such cases, however, are fortunately exceptions to the general rule. 

Dr. F. M. Dixon. Those who operate most successfully, and pro- 
duce the most satisfactory results, work by rule, and love that rule. 
I am familiar with the operations of Dr. Woodward, Prof. Guilford, 
and others, who employ the matrix habitually, with the very best 
results. 1 have made but little use of it myself, but I believe that 
for those who practice with it there can be no question of its avail- 
ability. I think it would be a good plan to make starting-pits, and 
begin the filling before applying the matrix. It would be well to 
have a starting-pit on each side of the cervical margin of the cavity, 
and fasten into each a good foundation; then apply the matrix. 
By this means adequate security against possible accidents of the 
character alluded to could be obtained. The failure of teeth filled 
by the aid of the matrix was spoken of by Dr. Kingsbury; but 
we are all familiar with the characteristics of some teeth, which 
are bound to decay over and again, though filled in the most perfect 
manner possible. When, therefore, we meet with such cases, it is 
not fair to attribute the recurrence of decay either to the use of the. 
matrix or to any other mode of filling. 

Dr. Tees. The danger of relying too much on the artificial wall 
formed by the matrix is referred to by the essayist. The mate- 
rial used—even amalgam—should be first well pressed or malleted 
against the remaining natural walls of the cavity, so that it can be 
kept in position independent of the matrix. I have had amalgam 
fillings become dislodged—where the matrix was used—because I 
placed too much dependence on this artificial wall. Such cavities as 
are represented in Fig. 1 have been filled with soft foil to last for years, 
without the use of the matrix. When it is used it would be better to 
form a compound cavity, by drilling into the masticating surface, 
as shown in Fig. 1. I would commence the filling by securing an 
anchorage in this crown cavity, and working towards the cervical: 
border. In this way a solid, permanent filling can be much better 
secured. 
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Dr. Bennett. J would advise anyone who has not used the matrix 
to take a number of freshly-extracted teeth, set them in a plaster 
model of the jaw, with the matrix in position, and fill the cavities 
carefully with tin foil; and after finishing remove the teeth and 
examine the work critically and see by this means just what can be 
done. Though the subjects of preparing cavities and packing gold 
are well-nigh threadbare, I will at least allude to the former. As I 
said, it is the side walls that are hard to adapt the gold to perfectly. 
The cervical is the easiest of all to fill, provided it is prepared prop- 
erly. I simply cut this wall plain and smooth with a chisel excava- 
tor, having a short blade, at an angle of 45°, and a square edge; 
then bevel the edge very little, and drill a shallow starting-point at 
each angle. I do not groove this wall unless the tooth is thick at 
the neck. When these pits are filled I carefully apply the matrix, 
and crowding in a large mat of semi-cohesive gold, I make a base for 
the filling, which can be packed with as large a point as there is 
room for; using a small one around the border and in the angle 
already mentioned. 

The subject of matrices is one to which I have given some time 
and thought, and in my opinion the matrix is an appliance which, 
like the separator, has come to stay. These two appliances I con- 
sider very valuable in the management of the approximal surfaces ; 
and they are both, doubtless, essential in realizing that ideal of den- 
tal art, the contour filling. But I must add at once that, though I 
consider contour fillings the true ideal, this mode of operating must 
be modified to conform to the conditions of teeth and cavities. 

Dr. J. A. Woodward. The general practice should be to restore 
the contour of the approximal fillings of the bicuspids and molars, 
with few exceptions. The contour filling can be easily repaired. 
When it must be renewed, the space at the necks of the teeth will be 
found intact, and the gum to have been protected. If ordinary skill 
and care are exercised in the preparation of the cavity and adjust- 
ment of the matrix, with the improved forms of gold and instru- 
ments, the fault cannot be in the appliance if perfect cervical mar- 
gins are not secured. Gold fillings inserted with the aid of matrices 
are, at least, as durable as those inserted by any other method; and 
for combination fillings the results obtained are decidedly the best. 
The loss of space for access is of no consequence where the matrix 
is most needed, and is more than compensated for by the general 
advantages. Sufficient space can always be had if the matrix is 
correctly adapted. With separators, pressure can be gradually ap- 
plied to separate teeth with the least amount of pain, and without 
touching the gum. The wedge, when above the point of contact, is 
certainly inferior as a means of separating. 
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Dr. James Truman. Before the debate is closed I wish to correct 
a seeming impression that I am opposed to the use of matrices. 
This would be very far from the truth. It is important, however, 
to have the objections considered, and answered, if possible, to the 
satisfaction of doubting minds. I have but little faith in the salva- 
tion of the cervical border under all circumstances; and it is no 
reflection on an operator’s ability that his fillings fail there. The 
case described by Dr. Kingsbury may come under this head. When 
we remember the conditions nearly always present at this border, it 
is surprising that any operations remain unaffected. 

Dr. Dixon. As the subject of separating has been alluded to, I 
would ask if any of those present have been in the habit of using 
linen tape for the purpose; and whether there is any particular 
kind that is considered best? I have used it to a limited extent, 
but have recently seen a broad separation made in this manner, 
without producing the slightest pain, for one of my patients. It 
was kindly done for me by Dr. Shepard, of Boston. Upon remoy- 
ing it, I thought the material seemed to be different from anything 
I had seen used, but unfortunately dropped it in the cuspidor with- 
out examining it as carefully as I should have done. 

Dr. EK. H. Neall. I have used it for many years with a great deal 
of satisfaction. Itis the ordinary cotton braid, and I find that I am 
able to make separations with it with very little discomfort to the 
patient. The tape is drawn through the teeth, and cut close with a 
pair of scissors. As space is gained, two, three, or four thicknesses 
are applied, according to the amount of space needed. One great 
advantage is that the patient can apply it as readily as the dentist. 

Dr. James Truman expressed the pleasure he had derived from 
the paper and the illustrations, and moved a vote of thanks to the 
essayist, Dr. Woodward. This was passed unanimously. 
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THE regular meeting was held at the northwest corner of Thir- 
teenth and Arch streets, Philadelphia, on Saturday evening, Feb- 
ruary 4, 1888, the president, Dr. Edward C. Kirk, in the chair. 


Dr. D. N. McQuillen, chairman of the Clinic Committee, presented 
the following report: 

The regular monthly clinic was held at 2.30 p.m., at the depot of 
The 8. 8S. White Dental Manufacturing Co., Chestnut street, corner 
of Twelfth.... Dr. H. A. Parr, of New York, operated for @ 
patient about fifty years old, from whose mouth the inferior left 
second bicuspid and first molar were missing; gold crowns were 
fitted to the first bicuspid and second molar, and the intervening 
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space bridged. All soldering was done at once. The entire opera- 
tion was completed in about two and a half hours, and the doctor 
made a beautiful piece of bridge-work. The “flux” which he uses 
is a preparation of his own, and is of great assistance to him, as the 
solder flows more freely than with any other; there is no swelling 
or oxidizing with it. The flux has been placed on sale at the dental 
depots.... Dr. J. W. Ivory exhibited his rubber-dam adjuster and 
clamp ; also, a combined clamp and napkin-holder, and a wire screw- 
clamp for children’s teeth, and for molars not fully erupted... . 
By invitation of the society, Dr. W. Xavier Sudduth, director of the 
physiological and pathological laboratory of the Medico-Chirurgical 
College, Philadelphia, and lecturer on histology and hygiene in the 
Philadelphia Dental College, assisted by several members of the 
dental class, exhibited a very complete line (about eighty) of histo- 
logical preparations, both normal and pathological, relating to the 
teeth and oral cavity. The majority of the exhibits belonged to the 
students themselves, and consisted of specimens which they had 
mounted under Dr. Sudduth’s direction in his laboratory. 


The following paper was read, entitled 


NATURAL ROOTS AND ARTIFICIAL CROWNS. 


BY A. @. BENNETT, D.D.S., PHILADELPHIA. 


It is not the general custom of writers on dental subjects to con- 
sider roots and crowns in the same essay ; but as these are or should 
be closely united and inseparably connected in practice, why not in 
theory? The roots of the teeth are the only natural bases for dental 
substitutes; and as not a few consider it bad enough to be obliged to 
have artificial crowns, they must admit it to be much worse to have 
these crowns placed on artificial supports. It would ‘be a “ depar- 
ture” with some little claim to newness if a general attempt were 
made to limit dental plates to large partial or entirely edentulous 
cases. 

The general tendency of modern dentistry is conservative. This 
appears in our efforts, amid much uncertainty and not a little failure, 
to-preserve the vitality of the teeth and to maintain the integrity of 
their crowns. It appears even more strikingly in our attempts to 
utilize the roots of the teeth for the support of artificial crowns and 
dental bridges. So long as teeth decay and fillings fail, crowning 
will be an important branch of practice; and small bridges at least 
can be depended on to span the chasm between crowns and plates. 
It may be too soon to affirm that the resources of operative dentistry 
are all-sufficient to save the perishable crowns of teeth; but the 
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writer will venture the assertion that it is clearly within the capa- 
city of dental art to stop the loss of tooth-structure at the root,— 
this of course not applying to those cases in which the whole tooth 
is lost from inherent and incurable tendencies to disease in the 
attachments and surroundings. 


I. The Root. 


Crowning can never be simply a mechanical operation, the proper 
preparation of the root being even more important than the perfect 
shaping of a deep and complicated cavity for filling. I hold the 
opinion that if in the course of treatment trouble arises, the oper- 
ator is generally responsible; he has forced septic matter through 
the foramen or carried it through on the broach. As the filling 
respecting irritation is to the pulp, so is the crown in some respects 
to the membrane. Success depends largely on the safe, certain, and 
thorough removal and disinfection of the contents of the canal and 
tubuli. The canal is not strictly a cavity to be incidentally filled 
by crowning, nor yet a bottle to be filled with disinfectants and then 
corked up without risk of changes that may make its reopening 
imperative. It remains to be seen whether desiccation can in all 
cases, with or without medicating, make the immediate closing of 
canals under all circumstances a safe and certain procedure. 

It has been truly said that when vital a tooth is alive through 
all its substance, and when the pulp is destroyed the dentine is dead 
through all its substance. Here, then, we have a mass of devitalized 
tissue that the principles of general surgery would require to be 
removed. Most of the dentine is retained because it is needed for 
strength. Enlarging the canal not only gives room for anchoring 
the crown, but a large part of the decomposing organic portion is 
thus eliminated. The practical man may ignore all this; but no one 
who thinks can fail to see that one-fourth of the dentine when decom- 
posing must be a positive factor in disturbances of the peridental 
membrane. 

The importance of a normal condition of the cementum, which. 
is a highly organized and sensitive tissue, appears when it is viewed 
in its true relation as a barrier between the dead dentine and the 
living pericementum. 

Recent discussions touching the filling of canals, though super- 
ficial and disappointing because so empirical, may help to curb the 
tendency to extremes in treating. Hot air seems to be the blast 
that is destined to blight the bacteria and eliminate the gases of 
putrefaction. 
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Lt. The Crown. 


Filling and crowning are two large subjects in dentistry that must 
often be compared and contrasted in making up a judgment for or 
against the removal of tooth-structure. As all are aware, filling 
finds its limit in the weakness of the tooth-tissue that remains; 
crowning finds its limit in the frailty of the root and the extent of 
injury to or disease in the peridental membrane. The decaying 
out of many fillings and the consequent loss of many crowns simply 
proves that art cannot make a success of at least the worst of na- 
ture’s failure. 

It is nothing but mere sentiment that would retain a last tooth 
in either jaw when this interferes with the retention of a denture; 
and nothing but sentiment that would insist on attaching a metallic 
tooth-section on the last third or fourth of a frail, discolored crown. 
It is not possible to fill all living teeth, nor is it advisable to crown 
all dead ones; and yet the presence or absence of the pulp makes 
the broadest distinction between teeth that should be filled or 
crowned. When any of the anterior teeth are devitalized and dis- 
colored and weakened by decay, a crown is to be preferred to a 
filling. The color of a yellowish tooth may be so restored as to 
harmonize with the gold, but the white or bluish-white teeth are 
in painful contrast with this material. The limit of elaborate 
and exhausting operations was reached about ten years ago when 
Webb often showed what could be done, and sometimes what should 
not, in this class of operations. 

It would not be necessary to mention old methods of crowning 
were it not for the fact that some of these are still advocated in 
modern manuals and text-books. The first artificial crowns were 
attached with the so-called “pivots” of wood or metal, which often 
became real pivots, on which the crown turned as if to escape the 
impact of mastication. But the original crown was a broken-off 
natural one reattached by a central pin. At least one modern 
writer advises the same thing to be done, using amalgam as a 
“pivot” or anchorage. And he goes still further and advocates the 
restoring of entire bicuspid and even cuspid crowns with the same 
material. Such a structure, though faced with “white” alloy, not 
only does not conceal art, but loudly proclaims its entire absence. 
It only needs some hint of an inscription on its tablet to become a 
“plain black monument” erected to the memory of the departed 
crown. So much for the origin of the crown. I can merely hint 
at its evolution, and touch very lightly on some epochs in dental 
progress which redirected attention to the merits and claims of arti- 
ficial crowns; for it is well to bear in mind, in these days of inven- 
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tions and patents, that the crown and the bridge are the oldest 
methods of substitution. The older crowns were failures, and were 
soon crowded out by the dental plate, which brought in the mechan- 
ical age of dentistry. As operative dentistry progressed from stage 
to stage, the crown reappeared. 

About twenty-five years ago or more we had a conservative 
revival, based on the supposed tooth-saving properties of cohesive 
gold foil. Too much being attempted, we had, about fifteen years 
after, the late ‘‘New Departure” with the old plastics. This being 
also disappointing, the tooth-crown era appeared, which was marked 
by the invention of some new forms of crowns and by the improve- 
ment of old ones. Yet nothing seems to be new in dentistry, and 
it would seem that the older the idea the greater its claims to being 
considered new. It is surprising how often some crowns have been 
invented; and it is a fact that some of the most profitable patents 
cover ideas and devices that are well seasoned by time and well 
tested by experience. ; 


Pie. 1, 


It may be said, in passing, that when operative dentistry had 
reached the limit of restoring perishable tooth-structure, about ten 
years ago, there was a demand for the artificial crown which was not 
very promptly or perfectly supplied. Webb showed what he and 
the expert few could do with cohesive gold anchored within, and 
inclosiny, the walls of frail teeth. His labors culminated in a kind 
of restoration which might be called filled crowns or crowned fill- 
ings, being a combination of gold foil and porcelain that required 
many times the labor of uniting gold plate and porcelain with 
nothing like the durability of the latter. These elaborate and ex- 
haustive operations culminated in an ordinary crown. 

1. The Ferrule Crown.—I begin with this crown (see Fig. 1) because 
it is perhaps the best known, and has been in use as long as any not yet 
laid aside. It has been used and misused to about an equal extent. It 
is at once the most complicated and the most perfect crown yet 
evolved from the combination of gold plate and porcelain. Some 
years ago the metallic pin in the canal and base-plate on the end of 
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the root seemed to settle the question of crowning, just as the paper 
shell and the needle were once supposed to settle the question of 
breech-loading fire-arms. It took the ferrule and the metallic shell, 
which is nothing but a long ferrule, to settle the question in both 
cases ; and it may be justly doubted whether these simple and effec- 
tive devices can be much improved. 

There are two kinds of ferrule crowns, viz., those made and mounted 
by the operator and those made by machinery. The latter is the 
Bittner system (see Fig. 2), which is theoretically perfect, but practi- 
cally cannot be nicely adapted generally to any but the centrals. Ifall 
roots were round or nearly so, and the surface of the alveolar pro- 
cess flat, a ferrule made on the die and counter-die principle would 
be perfect. As I have given all details in previous papers as to my 
mode of making the ferrule crown, I will not repeat them here. 
As to the ferrule itself, I will only say that when properly made 
and adjusted it takes the place of the enamel around the neck of 
the tooth, and if it be nicely beveled and finely polished, the gum 
will not feel the absence of the one nor be disturbed by the presence 
of the other. I will next point out some of the uses and limitations 
of this kind of crown. 

It may be said in general that all crowns in use have their defects, 
and that no crown, even when perfect, can meet all requirements in 
different cases. Though many seem ready to exclaim as each new 
crown appears, “ Here it is at last,” we still wait for the universal 
self-adjusting and indestructible crown. Dr. Dexter truly says that 
any one system of crowning applied to all cases will soon form a 
record of failures. 

The ferrule and the “collar” crown, of which I will speak again, 
have the widest range of usefulness. As single teeth they are the 
strongest and give the best protection to the root, and are the only ,, 
ones adapted to bridging. These and all similar crowns have at 
least two defects: the porcelain facing with a metallic backing can- 
not have a natural color or vital appearance; and it is liable to be 
checked or fractured. Unless these facings have been actually 
checked they have ample strength to resist even an unusual strain. 
This point I have tested by a number of experiments which show the 
remarkable hold the two small pins have in plate teeth. The me- 
tallic backing is not so objectionable in bridge-work, as where there 
are several continuous crowns the color is not contrasted with the 
natural teeth. It is in single crowns which stand next to vital and 
translucent teeth that the color of the plate tooth shows to the 
worst advantage. It is evident that the all-porcelain crown must be 
substituted sooner or later for the plate-tooth in such cases, in order 
to secure the very desirable natural color and vital appearance. 
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2. The Collar Crown—Several years ago I used this crown (see 
Fig. 3, collar at F) almost exclusively on the front teeth. Then for 
a while I used the ferrule crown on account of its entirely closed cap 
and its utility in bridging. Of late I have returned to the collar 
crown, which I now make a little differently from what I did for- 
merly. JI make the collar a little wider and heavier, and extend it 
a little farther around the root; besides this | make the pin a little 
thicker, and flatten its sides, in order to counteract the tendency to 
turning, especially when the central root also supports the lateral. 
Making the collar wider requires that the enamel be scaled from the 
sides of the root, as well as a slight trimming on its palatal sur- 
face. When prepared in this way the root is somewhat flattened 
laterally, which effectually prevents turning of the crown. Made as 


I have described, the “ collar” crown forms an excellent pier or abut- 
ment for bridging. 

One reason why I prefer this crown is that it can be made more 
quickly than the ferrule. When the palatal extension of the base- 
plate is so cut and bent as to inclose the collar, these can be united 
with wax and resin cement, placed in position, the pin inserted and 
' the facing ground and backed; all the parts, being now assembled, 
are waxed together as before, and invested,—all the soldering being 
done at one “heat.” It will be seen that this saves time and en- 
ables the operator to make the crown at one short sitting. This 
crown is anchored with gutta-percha. The mode of applying this 
material will be described later. 

3. Cap-Crowns.—The well-known cap or all-gold crown (see Fig. 4), - 
which is the real Richmond crown, is often applied and not unfre- 
quently misapplied. It is often difficult to adjust to whole or nearly 
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whole teeth, because nature does not make even the worst kind of a 
tooth so imperfect that a collar which fits its neck can be passed 
over its crown. And a collar, no matter how finely fashioned, that 
does not fit the neck of a tooth, will soon have no neck to encircle. Yet 
this is a most valuable crown, when it is nicely adjusted, for second 
bicuspids and molars; and it can scarcely be dispensed with in 
bridge-work. In adjusting it the main points are these: it must fit 
the neck of the tooth closely or be kept entirely away from the gum. 
Such a crown extending half-way to the gum is much better in 
every respect than a full crown that has ledges about the upper 
border. These half caps are used only in bridging, and must be an- 
chored securely, either in under-cuts or in small cavities. 

4. The All-porcelain Crown.—This crown suggests revolving rather 
than evolving; it was the first and it is the last artificial crown. 
The first was nearly always a failure; the last is nearly always a 
success. I will take the Logan (see Fig. 5) as the typical all-por- 
celain crown. As respects strength, natural appearance, and conve- 


Fig. 7. Fra. 8. 


nience in setting, it is greatly superior to any shell crown made 
separate from the pin and anchored with cement or amalgam. The 
Brown crown (see Fig. 6) is also good, those for the bicuspids and 
molars being much better than those for the front teeth. The latter 
seem to me to have one radical defect; they enter the lower end of 
the canal too much like a wedge, the tendency being to split the 
root. Otherwise they are not inferior to the Logan, which in all 
other points they resemble. In setting these, the root should be 
trimmed even with the gum or a little under it all around. After 
treating, excise or drill off the crown, then take in the engine a half- 
inch corundum wheel with a rounding edge, and hold it against 
the center of the root, which is trimmed until the edge of the gum 
is reached. It is always well, when this can be done, to press up the 
free margin of the gum by packing gutta-percha in the canal and 
over the end of the root. The canal should now be straightened 
with a Talbot reamer, slightly enlarged with a tapering fissure-drill, 
and then flattened from before backwards. 
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I can merely allude to the new Richmond crown (Fig.7), which 
seems to me limited in application, since the root must have central 
length laterally, just where all roots are so frequently shortened by 
approximal cavities. This crown has been recently brought to the 
attention of the profession by Dr. W. 8. How, whose descriptions 
and depictions are models of clearness and accuracy. 

The ferrule can be used with these three crowns,—the Logan, the 
Brown, and the countersunk. Dr. Stowell, in the Dental Cosmos 
for October, 1887, has given a concise description of his method of 
uniting these crowns to the ferrule,—a method which, though not 
very simple, has decided merits. I have been for some time prac- 
ticing a method which has proved very satisfactory. It can be ap- 
plied to any root that can be banded, but is especially well adapted 
to cases of relatively long crowns. The root must be short, and the 
ferrule should be quite narrow (see Fig. 8), so as to leave all possible 
space for the porcelain. The band is made and cemented in posi- 
tion with a hole in the cap or base-plate to admit the pin of a 
Logan crown, which is then ground in position and attached with 
gutta-percha in the usual way. It will be seen that the joint is 
between the gold and the porcelain, which should be ground close, 
so that the packing will be thin. I once modified this method to 
suit a frail central root by fitting a gold tube in the canal and 
soldering this to the ferrule. After cementing this metallic armor 
in place, I carefully fitted and attached a Logan crown, as already 
described. It may be said, “Why not cement in a ferrule crown 
at once?” I reply, the condition of the root and the health of 
the patient in this case made the chances of trouble too great for 
me to take any risks. Roots as frail as this one can seldom be 
banded. : 

Pins or Crown-anchorage-—When nothing but the root remains, 
artificial crowns are anchored areund their necks, or in the canals, 
or both, the latter method being the strongest and most perma- 
nent. The first crowns were made separate from the pins. The 
screw has always been separate; but since neither the dentine nor 
any filling material can be made to hold a thread or retain a nut, 
besides being liable to split the crown, this apparently perfect anchor- 
age has not come up to expectations. There is, however, one form of 
screw, the How “ post,” which has proved very serviceable. Again, 
pins have been split and spread and anchored by filling material, 
sometimes inside tubes or square boxes that had been cemented in 
canals much enlarged by decay. It will suffice to say that both 
these methods are well-nigh obsolete. There are, however, cases in 
which a tube set in a frail root with very hard cement answers a 
good purpose. , 


NATURAL ROOTS AND ARTIFICIAL CROWNS.—BENNETT. as 


The most perfect pin yet devised is made of platinum and iridium. 
This makes a strong pin, that will rarely bend, and will not break. 

In crowning, as in anchoring large approximal fillings, we aim to | 
divide the strength of the operation between the tooth-structure 
and the metal. A slender pin will bend or break, while one too 
thick will weaken the root. The shape of the pin is even more im- 
portant than its mere bulk. A pin set in cement can be short and 
square orround; but a pin set in gutta-percha should be long, taper 
like the root, and oval or flattened at the sides. The improved 
Logan would be a perfect pin if the sides were slightly round- 
ing instead of being depressed. A canal enlarged and straight- 
ened with a Talbot reamer, and carried a little forward and back- 
ward with a tapering drill a little smaller than the reamer, can be 
regarded as properly prepared for the perfect pin. Closely-fitted 
flat pins effectually prevent rotation of the crown. 

Filling or Packing about the Pin—The first pins were wound with 
cotton dipped in varnish, which flimsy device may have some years 
later suggested the debatable root-filling. The wooden pins often | 
became “ pivots,” and when saturated with moisture became wedges 
and split the root; yet sterilized wood fills a canal better than cot- 
ton. I will take this occasion to modify what I have said in “The 
American System of Dentistry” respecting wood as a root-filling 
above the pin in crowning certain kinds of teeth. I do not find it 
better than gutta-percha. This is the only not well-tested method 
I took “on faith ;” and I have also learned since writing the “ Plas- 
tics” for the work just mentioned that gutta-percha is as good for 
bandless crowns as zine phosphate is for those with a ferrule. 

Amalgam is at once the most durable and most objectionable 
material for crown-setting, because it damages the pin and darkens 
the crown. Zinc phosphate is the best thing for setting ferrule 
crowns, because it can be forced through a very small crevice, and 
is quite permanent when protected from moisture. Gutta-percha is 
the best plastic for bandless crowns for these reasons: First, it can 
be easily and quickly attached to the pin; second, it fills the canal 
perfectly and holds the crown very securely; third, it makes the 
most impervious and imperishable packing for the joint; fourth, 
when necessary the crown can be readily removed. 

Crowns must sometimes be taken off in order to obtain room to 
fill or refill cavities in the adjoining teeth or to insert a bridge; and 
cases have been heard of where it actually became necessary to 
re-treat the root, and that, too, whether the case was of immediate 
or remote crowning. Besides these points in favor of gutta-percha, 
its well-known qualities of being non-conducting and non-irritating 
are not out of place in a pulp-canal or an open apical foramen. 
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Gutta-percha in some of its forms has always been considered a 
standard root- filling, and if a film of it could always be used as a 
non-conductor under gold or amalgam, all soft teeth could be made 
more durable and comfortable. When used to set crowns, the merest 
film is not only all that is needed, but is best in every case. Masses 
of this material are not desirable, on account of its capacity to ab- 
sorb the fluids and gases of putrefaction. When canals are much 
enlarged by decay, as shown in Fig. 5, zinc phosphate and gutta- 
percha should be combined in this manner: remove all softened den- 
tine from the canal, leaving the walls rough or slightly under-cut ; 
next thoroughly dry and fill with the cement, then pass through 
this a tapering and slightly oiled instrument a trifle larger than the 
pin. When the cement is hard a film of gutta-percha can be worked 
around the pin and over the end of the crown in the usual manner. 
Again, gutta-percha, being very slightly yielding, may be regarded 
as a kind of secondary artificial peridental membrane, which will 
tend in some slight degree to relieve concussions and break the 
force of mastication. To obtain the best results with gutta-percha, 
these points must be observed : 

1. The gutta-percha is put on the pin, and not in the canal, except 
a very little to close the foramen. 

2. The pin must be finely barbed on its corners g with a sharp knife. 

3. The gutta-percha is softened carefully over the flame of a 
spirit-lamp, and flattened out and quickly worked around the heated 
pin, both being as hot as can be handled. 

4, The pin is now promptly passed into the canal, and qaitkan re- 
moved, and gutta-percha added or cut away, until by three or four 
trials the exact amount is determined and the end of the crown per-: 
fectly covered. 

5. The canal is now grooved with a wheel-bur, and thoroughly dried 
by absorbents ; hot air is then applied until the end of the root is 
white and the patient feels the heat, when the crown with the gutta- 
percha slightly warmed is at once placed in position, 

If proper care has been taken, there will be no excess about the 
joint to trim away. This packing in the joint should be very thin, 
and as nearly as may be of a uniform thickness,—a point that should 
be noted when making trials to determine the amount. The gutta- 
percha which according to my experience combines at once the 
desirable hardness and softness is the “ Premium,” prepared by The 
S.S. White Dental Manufacturing Co. As an illustration of the 
holding power of this material, I have had several cases of crowns 
set temporarily which were removed with difficulty by the aid of a 
hot instrument repeatedly applied; and I have one instance each of 
the Logan and ferrule crowns which I failed to remove atall. I 
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have learned by these experiences not to cut a thread in the canal 
until the crown is set permanently. | 

As to the expansion of gutta-percha causing roots to split, which 
is Claimed by at least one of our most scientific men, I have yet to 
have the first proof from experience; but, then, my experience may 
not be extensive enough. JI have among my friends three or four 
cases in which I attached Logan crowns to the frailest kind of lat- 
eral roots, and I am watching these to sec what there is in the idea 
that gutta-percha is very liable to produce the worst of all acci- 
dents in crowning; for, of course, no disaster that befalls a structure 
can be compared to the loss of its foundation. 


Discussion. 


Dr. Register. I have listened with much pleasure to Dr. Ben- 
nett’s paper, but hesitate to give my ideas in relation to the subject, 
as I have not made any special preparation with the view of taking 
part in the discussion. 

The subject of artificial crowns and the necessary preparation of 
the roots opens a wide field for our consideration, and one well 
worthy of our careful attention. There is no doubt that many 
failures in crowning could be made successes by more careful pre- 
paratory treatment of the roots and placing them in a thoroughly 
clean state by the use of antiseptics and germicides. I feel that I 
ought not to bother you any more with the hot-air theory or prac- . 
tice, and would not if I thought there was any other way to accom- 
plish the same result; but this is my one means, and so uniformly 
has it been successful that I never have any fear of future trouble 
when I have thoroughly desiccated the interior of the cavity with 
hot compressed air. 

It is not only the bulbous portion of the pulp that is capable of 
making mischief, but there are minute portions of matter in all parts 
of the tooth which, unless they are subjected to efficient antiseptic 
treatment, will in a short time be in a putrescent state and give 
trouble. All danger from this source is obviated by thorough desic- 
cation, which can be achieved by subjecting them to a blast of con- 
tinuous hot air, using platinum hair points for the deep canals. I 
have been using it for five or six years, and have had universal suc- 
cess; I never had to remove a crown to treat the root, after having 
placed the crown. I treat the roots in this way, and fill with any- 
thing I please, with the same success. The bulbous portions of the 
pulp-cavity may be desiccated by hot air and filled, and the rest of 
the canals left unfilled. 

In regard to the adaptation of the crowns I have used, the best in 
my judgment are three in number. First may be mentioned the 
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Brown crowns, used in connection with a double ferrule around the 
neck of the artificial tooth, passing up under the gum, and gripping 
the root at its neck. In the middle of this collar is a thin diaphragm 
made of platinum plate, the tooth pin passing through it and sol- 
dered to place. 

There is another crown used in bad cases, not so sightly perhaps 
as a porcelain crown, confined to the back teeth where the tooth 
has decayed away below the margin of the gum on one or more 
sides. It is made by putting a simple band coated with zinc phos- 
phate around the neck, and building up a crown with alloy. This 
can best be done by inserting the filling with a rotating instrument, 
and rotating it so rapidly that heat will be evolved, thus allowing 
the alloy to be.used dry, and yet in a very plastic state while being 
manipulated. 

The Logan crown is, all things considered, the best in the market ; 
a ferrule can be made to fit the root, and the Logan crown inserted, 
to do as good service as anyone can expect of a substitute for the 
natural organ. | 

Dr. Bennett. JI have a model here which I will pass around for 
the inspection of the members. It isa new attachment or anchorage 
for bridge-work. It consists of a vertical half-cap, which incloses 
the inner part of molars and bicuspids, and is retained in grooves on 
the approximal surfaces and between the cusps. 

Dr. Boice. Does not the heated gutta-percha cause pain ? 

Dr. Bennett. No, none worth mentioning, when it is properly ap- 
plied. The pin must be finely barbed and heated quite hot, when 
the softened gutta-percha is at once worked on with the fingers, the 
depression about the base of the pin being filled at the same time. 
In this way the principal heating is done before the pin is passed 
into the canal. Ifthe tooth itself is not too hot, pain can be caused 
only by an excess of the gutta-percha being pressed from the joint 
against the gum. 

As to immediate root-filling or crowning, I must say that I fail to 
see how the subject can be made so easy and simple. Yet, I some- 
times set crowns at once, and frequently at the second sitting. I 
have had but one to remove in three years. As long as there is 
much odor the work cannot be cleanly. If hot air or wire will burn 
out the gas and cremate the bacteria, nothing is gained by waiting. 

President Kirk. Dr. Parr, we should like to have your views on 
the subject. Is there any special crown you prefer? 

Dr. Parr. I prefer the collar crown, as it prevents leakage and 
keeps the root healthy ; it will not move and become loose as easily 
as a crown which depends entirely on pins for support, and which 
is liable to become loose and admit moisture; decay then takes place 
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around the filling, and the crown drops out. The root of the tooth 
is also liable to split. On the other hand, the collar crown can be so 
made that it will be successful even where the root is split. 

I always clean out the root, treat it, and put on the crown at one 
sitting. In case of an abscess, I pass carbolic acid or aromatic sul- 
phuric acid through the canal, and then fill, usually with wood and 
sometimes with oxyphosphate. If there is no fistula so as to allow 
the antiseptic to go through, I take an instrument and pass through 
the alveolar process to the root of the tooth, and so give it exit. I 
can usually strike the root, and if so, 1 cut it off. I do not know 
that I ever had trouble after having crowned a tooth, although I 
have had plenty of unfavorable cases. [I have had teeth that had 
been fractured by blows from a club or a fist, kicks from horses, and 
falls. In such cases, where the roots are split, I band the parts 
together, take a piece of gold to fit the top of the tooth, solder a pin 
or small plate of platinum or gold to it, and cement it in place. It 
is sometimes necessary to have double ferrules, or have the porce- 
luin come to the edge of the first ferrule, and let the second ferrule 
surround the root. 

Dr. Tees. What trephine do you use to cut through the alveolar 
process in cases of abscess ? 

Dr. Parr. I do not use a trephine, but a rose drill. I cut away 
the end of the root and break down the diseased parts of the sur- 
rounding tissues. I am not particular how much I remove; it is 
not very severe to the patient. 

Dr. Tees. In the incipient stages of alveolar abscess do you pursue 
that treatment ? 

act arr. Yes. 

Dr. Tees. In treating molars, do you cut off both roots? 

Dr. Parr. I do not remember that I have met with a molar with 
more than one root diseased, but would follow this plan in such a case. 

Dr. James Truman. Do you use antiseptics? 

Dr. Parr. Yes, usually carbolic acid. I had a case some time ago 
of a patient who had a fistulous opening through his cheek. I told 
him it was from a tooth and that I could cure it, but he would not 
believe me. He had been under the treatment of several physicians, 
who failed to benefit him. He told me that they had made several 
insertions, but allin vain. I removed the filling to convince him I 
was right, and passed water through the root and fistulous opening 
out into his cheek. I then cleaned the nerve-canals thoroughly and 
treated them with dilute sulphuric acid. I left the acid in until 
next day, then filled the tooth, and have had no trouble since. The 
fistula closed up. 

Dr. James Truman. What do you fill the nerve-canal with ? 
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Dr. Parr. I usually use orange-wood. 

Dr. Kingsbury. Do you ever have trouble with pericementitis, 
caused by the force used in introducing the wood into the canal ? 

Dr. Parr. No. The wood must not be driven in with a hammer 
or mallet, but must be shaped to fit the enlarged canal, and a ring cut 
around the stick of wood at the right distance from the end; after in- 
serting it with just sufficient force to insure its being tight, you can 
twist it off where it is cut. 

Dr. James Truman. Would you have trouble if this filling of 
orange-wood did not go quite to the end? 

Dr. Parr. I donot know; I always yo to the end. Hven if it 
goes a little farther, it will do no harm. 

Dr. Guilford. When you excise the end of the root, how do you 
get the piece out? 

Dr. Parr. I do not trouble myself to get it out. Nature takes 
care of that. I suppose it slips out through the opening made. 

Dr. Guilford. How can you know where the end of the root is? 
Can you see it? 

Dr. Parr. No, I never see it, but can feel it. 

Dr. Kingsbury. What form of plastic or cement do you prefer 
for setting crowns ? 

Dr. Parr. For several years I have used Caulk’s cement, and 
prefer it to gutta-percha. 

Dr. Kingsbury. Where a case had been in the mouth for several 
years, and one end of a bridge, for instance, has become loose, how 
do you remove the tight end, so as to replace it and make it firm ? 

Dr. Parr. I find that the end of the bridge that has the vold 
crown on is the end that becomes loose, and the end supported by 
a tooth or pin is the end that remains tight. I usually in such cases 
break the porcelain off, and cut the pin off; it may be done in five 
vr ten minutes. I then smooth the edge of the root, with the ce- 
ment in it, down square, and drill the pins out. This is easily 
done by merely sharpening a broken drill and working it down by 
the sides of the pins, and they work out. 

Dr. Bennett. I once had occasion to take off a bridge—not one 
of my own—which was anchored at the front on central roots by 
two finely-made ferrule crowns. Instead of breaking off the porce- 
lains, as recommended by Dr. Parr, I took a sharp. retaining-point 
drill in the right-angle attachment, and passed it through the center 
of the bands at the rear, striking the pin at the floor of the base- 
plate in each case. I then passed in a fissure-bur, and, passing it 
laterally while revolving, had the pin cut and the bridge off-in a few 
minutes. IJ next drilled the pins out of the canals, and also drilled 
down through the palatal surface of each crown; I inserted and 
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waxed new pins in place, set the bridge in position in the mouth, 
and seeing that all was right, removed, invested, and soldered as 
usual. By this method I saved time and labor. Of course, if the 
facings were checked or otherwise defective, I would take them off. 
Why break them off merely to get at the pin, which when replaced 
must be soldered from the rear at any rate? 

Dr. Parr. I have done this, but the difficulty is that you cannot 
always find the pin; and in case you miss it, you have to ream 
around until you find it, and run the risk of breaking the drill. [ 
think that the best way is to break off the porcelain; since to repair 
the piece you will have to put it through the fire, and while you 
are at it it is little more trouble to put on two or three teeth than 
to put on one. : 

Dr. Littleton. As root-filling is one of the subjects for this even- 
ing, | have brought some new canal-reamers to show the members 
present. They are not provided with the usual guide-point, but 
they have such flexible stems and are so short in body that in ream- 
ing they must of necessity follow the canal. They are of several 
sizes, so that a small size followed by a larger renders the operation 
both safe and practicable. There are many advantages in this sys- 
tem of reamers, which, in connection with an additional appliance, 
will soon be illustrated in the Dental Cosmos; showing that root- 
canals can be easily and successfully reamed and filled, even at an 
angle of forty-five degrees. I formerly used cotton, gutta-percha, or 
oxyphosphate to fill root-canals; but now I first seal the canal at the 
apex with a suitable dry amalgam stopping about the size of a pin- 
head, then fill the remainder with cotton and gutta-percha. If neces- 
sary to reopen, the amalgam can be cut out with this reamer in a 
few minutes. 


<4@b~ 
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THE regular meeting was held at the northwest corner of Thir- 
teenth and Arch streets, Philadelphia, on Saturday evening, March 
3, 1888, Dr. James Truman in the chair. 


CLINIC REPORT. 


Dr. D. N. McQuillen, chairman of the Clinic Committee, submitted 
the following report of the March clinic: 

The regular monthly clinic of the Odontological Society of Penn- 
sylvania was held this afternoon, at the depot of The 8. 8. White 
Dental Manufacturing Company, Chestnut street, corner of 
Twelfth. 

Dr. David Genese, of Baltimore, filled two cavities upon the grind- 
ing surface of a superior left second molar (which were very slightly 
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undercut), with Williams’s crystalloid gold, No. 90, using his cheek- 
distender and speculum in place of the rubber-dam or napkin. He 
also capped the pulp of asuperior left lateral incisor with a prepara- 
tion of nervine vita and Caulk’s oxide of zinc, mixed to the consistence 
of putty. Dr. Genese also demonstrated the use of the syphon 
_tongue-holder. ... Dr. B. A. R. Ottolengui inserted a Logan crown 
in which he had placed a small gold filling in the mesial surface, 
upon the root of asuperior left lateral incisor, using his reamers and 
trimmers in preparing the root and canal. He also demonstrated 
his method of treating sensitive dentine by the ether-spray and hot 
air. He claimed that it is absolutely necessary that the rubber-dam 
should first be placed upon the tooth. Dr. Ottolengui claims perfect 


success in all cases after a year’s trial. . . . The tooth treated, filled, 
and bleached by Dr. H. C. Register at the January clinic was shown, 
and pronounced a complete success... . The piece of bridge-work 


made and inserted by Dr. H. D. Carr, of New York, at the Febru- 
ary meeting, was exhibited. It is giving perfect satisfaction to the 
patient. 


The following paper was then read: 


SOME DATA IN PROSTHETIC DENTISTRY. 


BY THEODORE F. CHUPEIN, D.D.S., PHILADELPHIA. 


It has long been my conviction that a metal plate for the support 
of artificial teeth must be the most pleasant to the wearer and the 
least apt to produce that congested condition of the gum which we 
frequently see in persons who wear rubber or vulcanite plates. It 
is true that we have all observed this condition to exist under gold 
or silver as well as rubber plates, yet in the large proportion of cases 
the condition seems to be found under rubber plates, and most fre- 
quently with patients who are careless or untidy. 

It is proposed in this paper to lay before you certain data on 
several points in “mechanical dentistry” (or, as it is now more ele- 
gantly styled, “ prosthetic dentistry ”), which have been gained from 
observation and actual experience and test, inorder that you may 
be benefited thereby if you have failed to observe the same things 
yourselves. 

That others have appreciated the idea of having a metal plate, or 
a plate in which there is a probability of conductivity, is seen in 
the efforts lately made in the way of lining rubber plates with gold. 
My idea is that such a procedure amounts only to a waste of time 
and an increase of expense, without in the least offering any benefi- 
cial offset or advantage. It does not secure the object—conductivity 
of thermal change—to the wearer, nor isit in any way beneficial ; for, 
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as the metal or gold lining is capped or covered by a non-conducting 
material,—the vulcanite,—there exists the same impossibility of 
thermal changein such plates as if no metal lining were employed. 
To refute the utility ofthis gold lining to vulcanite plates, it is only 
necessary to bring to your notice a fact which you all know and 
must all acknowledge. If we hold a needle in the blaze of a spirit- 
lamp, it would not be held there long before we would have to drop 
it, because of the heat being conducted through the length of the 
metal; butif we take the needle and push the point into the end of a 
match-stick, we may hold it in the blaze ad infinitum, because of 
the non-conductivity to thermal change existing in the wood. It 
follows, then, that the lining of rubber plates with gold, or any 
other metal, is of no use, so far as keeping the gums cool is con- 
cerned. 

Your attention is called to another point in the construction of 
artificial work. The plan of procedure in the trying in of a set of 
teeth, prior to completion, as far as I have been able to learn, with 
the large majority of dentists seems to me to be open to objection, 
and cannot be pursued with that certainty of ultimate success 
which ought to be our aimin any and all operations. This plan con- 
sists of molding on the plaster model of the mouth a wax base-plate, 
and on this mounting the teeth of replacement for inspection as to 
expression, length, contour, articulation, etc. If the patient bites 
on teeth thus temporarily mounted, the work will be ruined, for, as 
they are merely fastened on the trial plate with wax, the slightest 
pressure of the jaws not only forces the teeth out of position, but 
bends or distorts the plate also. To replace the teeth in their for- 
mer position is no little work, for the saliva is carried under the 
teeth and all around the pins, so that no amount of pressing of the 
wax and teeth will get them back into place. Therefore, to mount 
a set of teeth in this way for trial is vexatious, and cannot result in 
any certainty of ultimate success. Again, should a set of teeth thus 
mounted be conveyed to the model for completion, there is no cer- 
tainty that the plate will adhere or fit after the work is done, for 
with a wax trial-plate the patient is unable to produce suction, and 
there are always certain misgivings that, when the work is com- 
pleted, it may have to be all done over, because of non-adhesion, or 
misfit, or rocking, or unequal bearing, which cannot be ascertained 
until the work is entirely finished. Besides this, there are certain 
“physical attributes” of vulcanite which, despite the most careful 
manipulation, defeat and thwart our best efforts. This is especially 
observed where the jaws are thrown considerably apart, thereby 
compelling the use of a large or undue quantity of rubber to unite 
the teeth to the plate. In such cases there seems to be an unequal 
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expansion or contraction in the different thicknesses of the ma- 
terial at different points, which causes the plate to be drawn from or 
press unequally on the model, making it different in shape from the 
cast on which it was molded. In view of these facts, it is deemed 
best always to keep the jaws as close together as possible in taking 
the articulation, so as to secure an even thickness of the material at 
all points, and in the selection of teeth I greatly prefer the use of 
plain teeth to the gum-section blocks, both because the above object 
may more readily be attained, and a better articulation can be 
secured, not to speak of the close imitation of nature, as well as the 
greater artistic possibilities. 

It is insisted, then, that to try in a set of teeth the trial-plate 
should be made of metal swaged on a die and counter-die, the same 
as if intended for metal work, and that the teeth should be secured 
to this plate with adhesive wax, so that they may not drop off at 
the slightest bite of the patient. In this way the operator can tell 
if the plate fits, if it adheres, and if the articulation is correct, be- 
fore the case is proceeded with towards completion. Of course it is 
understood that the patient may not close his jaws firmly on a trial 
set of teeth mounted as indicated; but he may do so sufficiently to 
enable the operator to determine the correctness of the articulation, 
the fullness, the contour, the length, and the expression, and to 
make such alterations for the better adaptation of the teeth as may 
be necessary. 

Some years ago I asked the question whether vulcanite could be 
used on a silver plate with proper attachments if the plate were 
electro-gilded? A definite answer could not be given. Some 
thought it could; others did not know; still others had never tried 
it. J have tried it, and find that it does not do. The plate was 
pretty thickly coated with gold, but the affinity of the silver for the 
sulphur in the vulcanite seems to be so great that it acts through 
the gold film and leaves the vulcanite soft at the points of contact 
with the plate. It was unfortunate that this proved to be the case, 
as | had hopes that nice work could be thus constructed. I was 
not particularly partial to silver, only in so far as in the majority of 
cases this could be done for many persons whose means would not 
enable them to afford a gold plate. 

On this subject I will say also that I have used aluminium plates 
with vulcanite to attach the teeth to the plate; but my idea is that 
it does not make what may be regarded as first-class work. Alumi- 
nium plate is readily swaged. It appears to be stiff, unyielding, and 
brittle; but this is not the case. To swage it, it must be annealed 
frequently. To anneal this metal it must not be heated red-hot like 
other metals; but it requires peculiar treatment. To anneal it for 
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working, it is painted on both sides with oil, and then held in the 
blaze of a spirit-lamp. The oil will at a certain point of heat take 
fire, and the metal is held in the blaze with the tweezers until all 
the oil is burnt off. This treatment makes it sufficiently soft—it 
frequently done—to enable the workman to swage it very accur- 
ately on a zine die and counter-die. It is adapted for upper den- 
tures on account of its extreme lightness, as well as its conduc- 
tivity of thermal change. But it is too soft, being easily bent out 
of shape; as well as unsightly in color, being similar to sheet zinc. 
It is considerably battered and bruised by the horn hammer in the 
initial steps of swaging, and considerable labor is required after the 
teeth are attached to it to remove these blemishes; and after all it 
is not susceptible of a high polish either by the buff-wheel or bur- _ 
nisher. Indeed, the burnisher cannot be used on it. The inability 
to solder this metal prevents attachments being united to it, so that 
the only way of making the vulcanite adhere to it is to “spur” it 
copiously with a sharp graver all over the surface where it is in- 
tended the vulcanite should be added to it, or to drill holes in the 
plate, and countersink these well to afford proper attachment. 
Were it susceptible of being soldered, better work could be done 
with it, for it could be finally electro-gilded and made quite pre- 
sentable; yet the fact remains that it is soft and easily bent, so 
that no subsequent finish would remove these defects, and con- 
sequently it cannot be regarded as eminently suited for dental 
plates, except in its qualities of lightness and conductivity. 

For entire cases of artificial teeth a gold plate with vulcanite 
attachments is probably about the best. It far exceeds the same 
dxind of plate with the teeth soldered on. It may be admitted that 
a gola plate with the teeth soldered to it is much stronger than 
where the teeth are united to the plate by means of rubber; but in ': 
reference to adaptability, contour, cleanliness, fit, articulation, and 
naturalness of expression, the latter is much preferable to the 
former. All dentists who have had any experience in plate work 
will testify that a plate may be swaged to fit the mouth very accur- 
ately, and when tried in before the teeth are soldered on will adhere 
well, will not rock or tip, and, though it be pressed at any point, it 
will fail to be dislodged. Yet the instant the teeth are soldered on, 
there is a change in the condition of affairs. The plate may adhere, 
or it may not rock or tilt, still there is a difference in the nature of 
the fit after to what there was before the teeth were soldered on. 
This can be accounted for in no other way than that the greater 
rigidity of the solder over the plate contracts, or expands, or warps 
this imperceptibly yet sufficiently to make a difference in the fit of 
the plate. To solder a case correctly we know that gradual, even, 
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and thorough beating are necessary. The blast should only be di- 
rected against the solder at the last moment, when the case is so 
glowingly hot that the solder is ready to melt when the blaze is 
pointed at it. Yet, despite this care, and despite all a careful work- 
man may do in close jointing and accurate fitting of the teeth and 
backings, I repeat that:a plate never fits as well after the teeth are © 
soldered on as it did before. In view of this, a gold plate with vul- 
canite attachments is strongly favored, as a case so constructed 
secures for the patient a better fit, a better articulation, a more 
cleanly substitute, a denture more amenable to prosthetic require- 
ments, a more natural expression, and an ability to display artistic 
taste and skillful adaptation. If cleanliness were the only consider- 
ation, this should be paramount, as anyone will admit who hax had 
to replace a broken tooth from a gold or silver plate, and who must 
have observed the filth of impacted food under and between the 
teeth and in the many places which serve as lodgment in work 
constructed in this way. 

It follows then from the foregoing that silver plates will not make 
first-class work with vulcanite attachments, as the vulcanite will 
not harden next to it, although the silver.may be electro-gilded ; that 
swaged aluminium plates make fairly good work, and are indicated 
on account of their lightness and conductivity, but contra-indicated 
on account of their softness, poor color, and inability to receive a 
high finish or be soldered; that better results can be secured by 
using metal plates with vulcanite attachments than with vulcanite 
alone; that plain teeth offer a larger field for artistic display and a 
closer imitation of nature than the gum-section teeth, as well as 
afford a better opportunity for the articulation of the artificial with 
the remaining natural teeth. 


Discussion. 


Dr. Essig. Dr. Chupein is mistaken when he says that teeth can- 
not be attached to silver plates by means of rubber. That combi- 
nation has been successfully used for twenty-five years. It is of 
course necessary to interpose a thin sheet of tin between the rubber 
and the silver, this being done after the anchorages are soldered to 
the plate and before they are bent in hook form (see the Dental 
Cosmos for 1874, page 461). He also asserts that metallic plates do 
not fit as well after soldering the teeth on as they did before. Such 
is not necessarily the case, but all the parts to be soldered should be 
in contact, so that the minimum amount of solder may be used and 
the fusing done promptly. Any delay during the process of solder- 
ing which will allow one side of the denture to cool while the flame 
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of the blow-pipe is directed on to the other side of it, will cause un- 
equal expansion of the plate, and warping may follow. 

There should be no necessity for Scotch-stoning the palatal surface 
of a vulcanite denture if the plaster model has as perfect a surface as 
plaster is capable of affording, and is coated with tin foil before vul- 
canizing ; the rubber will be smooth and polished, and the adhesion 
of the tin foil so slight that it can be removed with the finger-nail. 

Dr. Bonwill. Mechanics is the foundation of dentistry, and every 
dentist when young and having plenty of time should practice it. 
Even when his practice increases and he relegates the work to other 
hands, he should fit every plate himself and know that all parts of 
the work are done right. We cannot always furnish our patients 
with artificial plates of the material we would prefer them to have, 
since they must have the kind they are able to pay for. For this 
reason the majority must have vulcanite. Iam convinced that the 
fear of being poisoned from wearing vulcanite plates is groundless. 
In all my experience I have never seen a case of it. Of course I 
have seen patients wearing vulcanite whose mouths were inflamed. 
I have known of cases where, the vulcanite plate being discarded 
and a gold plate substituted, the trouble disappeared and the gold 
plate was worn with comfort; but in such cases the vulcanite plate 
was rough and was not kept clean, while the gold plate, being 
smooth, was easily kept clean. I am always careful to have vul- 
canite plates very smooth, both on the palatal and lingual surfaces, 
and for this purpose finish them with the Scotch stone, and I have 
not seen any more trouble result from vulcanite plates finished in 
this way than from gold plates. I had a case brought to my notice 
by a homeopathic physician. He had been treating the patient for 
eleven years, but could not cure her because she refused to give up 
her vulcanite plate. Upon making an examination of her mouth, I — 
discovered that the plate had been made an inch too long, extending 
back and irritating the soft palate. I made her another vulcanite 
plate, properly fitted, which she wore with comfort and regained 
her health. As the vast majority of plates worn are vulcanite, it 
becomes our duty to understand the proper way of fitting and fin- 
ishing them. 

The essayist spoke of the impossibility of soldering aluminium. 
It can be soldered as readily as any other metal, and can be cast 
into the required shape as easily as Weston’s metal. Its color, it is 
true, is objectionable, but as the metal does not show when in the 
mouth that is of little importance. I finish no plate until I try it 
in the mouth with the teeth on wax, so that any changes can then 
be made. The advantages of this course are so many and so im- 
portant that I would not think of taking the risk of neglecting it. 
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It is the only way you can assure yourself of the correctness of the 
bite, the articulation, and above all of the expression. 

Dr. Bennett. The essayist has brought before us a subject which 
contains many debatable points. All materials used in prosthetic 
dentistry have good qualities as well as defects. This is strikingly 
true of the rubber used for base-plates. Many of these plates are 
too thick or too bulky in certain places, and most of them are im- 
properly vulcanized, besides being rough, thus becoming constant 
and active irritants. Compare such work and its effects with the 
products of our best mechanical dentists, and anyone can see at a 
glance that in the first case the defects come literally to the surface, 
and in the other the good qualities. It may hurt our professional 
pride to make the admission, but I am inclined to think that much 
that would pass as dentistry would not be tolerated in any other 
art, though I fully believe that the performances of the best dentists 
will compare favorably with the products, for example, of the best 
gunsmiths and jewelers. But it is still true that much bad work is 
hidden in the mouth. Again, the dentist may do his part ever so 
faithfully, and the careless habits of the patient will defeat his best 
efforts. Irritation and congestion of the tissues under dental plates 
are largely due to uncleanliness. Of course the mouth and the 
teeth are much harder to keep clean than the face and hands, but 
the former are not so open to inspection. Besides this, there are 
cases of an inherent predisposition to inflammation where neither 
good work nor cleanliness will prevent all trouble. 

Vulcanite and amalgam occupy the same relative positions in the 
two departments of dentistry. Their easy working qualities have 
often injured the profession and imposed on the public; and yet in 
the hands of the competent and careful these materials can be so 
manipulated as to serve a good purpose. 

As to impressions, I can add but little or nothing to what I have 
contributed to “The American System of Dentistry.” All materials 
used for this purpose in undercut and in most partial cases, must 
either yield to some extent or fracture. Plaster is the best material 
because it breaks. It should be used for all upper dentures, or where 
suction is required. For some lower dentures modeling compound 
is at least as good. But the dragging or bending must be kept close 
to the teeth. To secure this I sometimes heat the surface of the 
impression slightly and return it to the mouth. In all cases the im- 
pression should be chilled with cold water in or on a napkin. It is 
a nice point to be able to tell just when it is hard enough. 

As to trying in teeth, why go to either extreme? I can see no 
use in trying in partial sets, if the model and “bite” are good and 
true; but in other cases, where the length and fullness cannot be 
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such “fixed points,” it gives one a comfortable feeling to know that 
all is or at least was right. 

The use of plain teeth with vulcanite has been advocated and 
gum teeth condemned. There are some reasons why the latter 
should be used in many cases, especially when the best suction that 
can be obtained is required. Of the two materials used, plaster and 
vulcanite, the latter is responsible for most misfits, assuming of 
course that the impression was perfect and the model properly pre- 
pared to exclude the air at the border of the plate. Such misfits 
are caused by warping of the plate due to unequal thickness, which 
also causes the rubber to draw away from the porcelain, thereby 
making a very filthy denture. The remedy isto make the plate as 
nearly uniform in thickness as possible. And the only way to se- 
cure this is to contour or fill up the depressions of the alveolar 
ridges, not with vulcanite alone, but chiefly with porcelain, the 
length of the tooth, and especially the width and thickness of the 
gum, being adapted to or ground to fit the depressions. A good rule 
is this: divide the strength of the rim between the porcelain and 
vulcanite, keeping the latter as nearly as may be of a uniform 
thickness. This may not require the use of gum teeth in every 
case. Jam aware that our most artistic mechanical dentists use 
plain teeth in nearly all cases. No kind of teeth can dispense with 
the necessity of careful filling of flasks, ample time for the plaster 
to harden, varnishing the cast with silicate of soda, just a little excess 
of rubber in packing, and vulcanizing with uniform time and pres- 
sure, not in water, but in steam. Don’t pack the joints with any- 
thing. Grind them close the full thickness, and if the rubber does 
darken them a little, in a month or two this darkness will dis- 
appear. 

Dr. Kingsbury. To my mind it is an unquestionable fact that a 
thorough knowledge of prosthetic dentistry is a sine qua non to 
every competent dentist. Without such knowledge he must be re- 
gurded as radically deficient in a very important branch of dental 
art. The student in dentistry should make himself master of all 
the various processes connected with the construction and adapta- 
tion of artificial dentures upon the different bases and methods, the 
utility and value of which have been tested by time and experience. 
The possession of sueh knowledge does not necessarily imply that 
he should personally with his own hands do the work of the me- 
chanical dentist, except in special emergencies. 

Although for many years I have devoted myself almost entirely 
to operative dentistry, yet it is my practice to take all impressions 
for artificial dentures, examine and trim the plaster models, fit the 
base-plates, take the bite, select size and shade of teeth, and also to 
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try in the dentures before completion, that I may satisfy myself as 
to correctness of shade, articulation, expression, ete. By such a 
careful supervision and critical study of cases I not only avoid much 
subsequent trouble for myself, but also guard successfully against 
all just grounds for complaint on the part of my patients. 

For securing the most perfect impression of the mouth in nearly 
all cases where there are no teeth remaining, I use quick-setting 
plaster of Paris. Where there are some teeth remaining, I fre- 
quently use pure beeswax in preference to plaster. I seldom fail to 
obtain a correct and satisfactory model in this way. Some persons 
have a strong aversion to the use of plaster, even for full dentures. 
In such cases I think we should substitute wax or the modeling 
composition. When the plaster model is made I examine it criti- 
cally, and make such slight alterations as I think advisable. It is 
in some cases a good thing to remove a thin layer of the plaster 
model so as to deepen the palatine arch slightly at that point where 
the base-plate will extend back and terminate near the soft palate. 
The base-plate should be so constructed as not to rest hard against 
or even to touch the central portion of the hard palate save only 
two or three lines in width at the extreme posterior part or edge 
of the plate. For many years I have used gold plates with rubber 
attachments for the teeth. My experience with such dentures as a 
general rule has been most satisfactory. Where failures have oc- 
curred in this style of denture I think they have been the result of 
an insufficient number of staples, loops, hooks, or pins securely 
soldered to the gold plate, or to weakness of the plate allowing it 
to spring, so that the hard rubber has loosened at the edges and the 
fluids of the mouth have found entrance and become offensive. 
Such conditions should be prevented by the use of more loops and 
staples and thicker plates. 

I am somewhat surprised to hear Dr. Bonwill state that he had 
never seen a case where the patient suffered from the bad effects of 
rubber dentures. Many cases have come under my observation, 
and some cases have occurred in my own practice. I know that 
opinions differ as to the exciting cause. While it is considered by 
some as due to the coloring material, sulphuret of mercury, or to 
some other constituent of the dental vulcanite, others claim that the 
deleterious action upon the mucous membrane is due to the non-con- 
ductive nature of the base-plate, or to its rough irritating surface, and 
the want of proper care on the part of the patient in keeping the 
denture clean. : 

Some strongly pronounced cases of my own, where the use of 
the red rubber has produced serious consequences and the substitu- 
tion of black rubber has proved perfectly innocuous, have led me 
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to the conclusion that the vermilion or some other chemical con- 
stituent in the ordinary red rubber must be the exciting cause of 
the peculiar pathological condition in such cases. Furthermore, I 
think there can be no doubt as to some persons having a special 
diathesis rendering them more than ordinarily susceptible to the 
action of certain medicinal and chemical agents. 

In regard to the warping of gold plates, if you will turn back in 
the dental journals to the period of twenty years ago or so, you will 
find this subject very fully discussed. The method best of all others 
for preventing this perplexing difficulty is to place the denture on a 
piece of fire-proof slab, such as is used for fusing porcelain teeth, in 
the muffle of an ordinary dental furnace, with a net-work of wire 
of a semi-circular form made fast to the slab by passing the wire 
through perforations in the same, and then invest the denture in a 
mixture of plaster, sand, and asbestos, heat up in a furnace nearly to 
the soldering point, and then bring it under the action of the blow- 
pipe and solder at once. <A gold or silver plate treated in this way 
will be found to fit the model as well or nearly so as before soldering. 

Dr. Ottolengui. If you will examine the modeling composition 
as it comes from The 8.8. White Dental Manufacturing Co., you 
will find that each cake of it is a beautiful impression of the mold 
in which it is pressed, and impressions of the mouth can be taken 
just as sharp and perfect as the impressions of the mold, and just 
as good for the purpose as any plaster impression, and except in cases 
of deep undercuts I think better. Even in cases of deep undercuts, 
if rightly manipulated, there is no danger of its being drawn out 
of shape. The material must be carefully pressed into position and 
allowed to remain there until it is as hard as it is when cold. This 
will take from ten to twelve minutes. 

Dr. Bennett. Do you always leave it in ten or twelve minutes ? 

Dr. Ottolengui. Yes, and by the watch. 

Dr. Bennett. Does not the patient object to so long a time? 

Dr. Ottolengui. Not if told that it is necessary to secure a fit. 

Dr. Essig. I cannot imagine how any dentist can give preference 
to other materials for taking impressions when plaster enables him 
to meet every difficulty with greater precision than can be obtained 
with wax or modeling compound. 

Dr. Bennett. I think I have tried all published methods, besides 
others, for taking partial impressions with plaster; and while I 
claim a good share of success with all of them, | have in some cases 
encountered obstacles which candor requires me to say I did not 
completely demolish by merely “taking thought.” In cases where 
the teeth are broad or thick-crowned, with depressed sides or de- 
nuded necks, there are points of difficulty that command one’s re- 
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spect and try his skill. It is easy enough to oil and remove the 
cup, break away the rim, and even remove the palatal part by a 
wide groove cut back through the center, but the pieces between 
the teeth are rather numerous when removed,.even when carefully 
grooved transversely. 

Dr. Faught. I agree with Prof. Essig in his estimate of plaster. 
I have seen, however, impressions properly prepared and the plaster 
properly mixed and yet a poor cast produced, the impression being 
ruined by the manner in which the plaster was introduced into it. 
Before the introduction of the plaster for the cast the impression 
should be immersed in cold water. Jam in the habit of taking im- 
pressions of the teeth for the purpose of getting exact casts of the 
cusps, and in making the cast I use a camel’s hair brush, to be sure 
that the almost hair-like depressions will be reproduced. If I only 
poured in the plaster, it would not enter the fine places. 

Dr. Essig. Dr. Faught will concede that a reasonable amount of 
care is needed in every stage of the laboratory work. I did not go 
into the minor details of the work of running impressions and sep- 
arating impressions from models, as I would before a class of first- 
year students. 

The standard of mechanical dentistry is not as high as it was in 
1858, and rubber work is as crudely done now as it was then, and 
while, in the numerous applications to which rubber has been put 
in the industrial arts, it has been carried to a great state of perfec- 
tion, nine-tenths of the rubber dentures we see bear the impress of 
the amateur rather than that of the skilled professional workman ; 
and this condition of things is due to the absence of systematic and 
thorough training. 

I do not agree with Dr. Kingsbury in attributing the irritation 
of the mucous membrane: when rubber dentures are worn to sul- 
phide of mercury. Roughness of the surface of the denture, or its 
non-conductibility, or both, usually cause the trouble. 

Dr. Bonwill. I want to say a word to Dr. Bennett in regard to 
gum teeth. I do not consider them in any case preferable to plain 
teeth, because they invariably form places for the lodgment of food 
and other débris from which it cannot be removed by ordinary 
means. I have never had to repair a case that was not absolutely 
disgusting. Paraffin wax run around the necks of the teeth will 
exclude secretions and moisture. This is one of the most important 
things to insure the perfect cleanliness of every kind of plate. It 
prevents capillary action, and when so used on a metal plate the 
latter can be resoldered and afterward the wax run in around the 
joints. It can also be used on rubber plates. It is indestructible, 
and has no taste whatever. 
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Dr. James Truman. There is one point in connection with the 
action of rubber plates on the mucous membrane that has not been 
alluded to in this discussion, and that is the possible influence of 
micro-organisms in producing inflammation. During the active life 
of the late Prof. Wildman, this action of red rubber was one of many 
subjects that his investigating mind attempted to solve. He and I 
made extended observations, both chemically and microscopically, 
and came to the conclusion that free mercury could be found in 
plates, but in a state of such minute subdivision that in a body as 
impervious as vulcanized rubber it would be perfectly innocuous ; 
that the cause of the inflammation must be looked for elsewhere ; 
and the decision arrived at then was that roughness, lack of conduc- 
tivity, and uncleanliness were the combined causes of trouble. Since 
that time the germ theory of disease has been recognized, and now 
very properly, through the investigations of Black, micro-organisms 
must be regarded as the principal factor. So thoroughly have I 
become convinced of this that I recommend as a wash a powerful 
antiseptic. In cases examined where this has been faithfully used, 
the mucous membrane is as free from inflammation as under a gold 
plate. The question, therefore, seems to have resolved itself into 
two conditions,—thorough freedom from roughness and absolute 
cleanliness. 

Dr. Tees. The most certain way of obtaining an accurately fit- 
ting rubber plate is to vulcanize it upon a cast made from a swaged 
pure silver plate, which if necessary can be manipulated, by means 
of a burnisher, while in the mouth to a proper adaptation to the 
hard and soft parts. We have all seen badly inflamed conditions 
of the mucous membrane in appearance resembling raw beef, where 
rubber plates are worn; but I agree with Prof. Essig that it is not 
due to the coloring matter, but rather to the non-conductivity of the 
substance, and also to the lack of cleanliness. I have seen the same 
condition of the gums under gold plates in the mouths of people 
who have not a proper regard for cleanliness. I find the healthiest 
looking gums are those of patients who clean their plates and place 
them in water during the night. Next to continuous-gum work, 
the best dentures are those made of gold plate with the teeth 
attached by means of vulcanized rubber. 

Dr. Chupein. I wish to say that I fully agree with Dr. Hssig 
that a gold plate must be soldered quickly, but yet, no matter how 
carefully the work is done, the plate will not fit as well after as be- 
fore soldering. As to rubber sore mouth, I have long been con- 
vinced that it is due to uncleanliness, and not to any chemical 
action of ingredients in the rubber. 


Dr. Ottolengui. I was invited to come here this evening and give 
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my methods of filling teeth in cases of sensitive dentine. It had 
been my practice in such cases to give gas before operating; but 
one day a lady came to my office to have a tooth filled, and I found 
it so sensitive that I could not touch it: at my very first attempt 
she fainted, and as she would not take gas I could not go on and 
had to let her go home. After she had gone I said to myself, What 
is the reason the dentine is so sensitive, and what means can I use 
to lessen the pain of operating in such cases? Of all the different 
things I had tried or heard recommended, chloride of zinc and hot 
air were those which gave the best results, and I tried to think 
what it was they had incommon. I reasoned that when the chloride 
of zine crystals are put into a cavity, they draw the water from the 
tubules, and that the hot air would do this same thing. This I 
thought would cause the fibrils to contract into the tubules so far 
that they would not be touched by the excavator in preparing the 
cavity. My idea was that the tubules were straight pipes, and I 
did not know then that many of them were forked in such a way 
that the fibrils could not be contracted far.. Then I thought, if I 
can dry the moisture out of these tubules and cause the fibrils to 
contract, the pain will not occur. So I concluded to fill the cavity 
with absolute alcohol; then with a chip-blower force hot air in until 
it was evaporated dry, and for the purpose of contracting the fibrils 
I could think of nothing better than the ether spray. I wrote the 
lady that I had a method of operating painlessly, and when she came 
to my office I told her that I thought she would feel some pain from 
the ether, but that she would not feel the cutting of the tooth. The 
operation was an entire success; the suffering from the ether-spray 
was trifling, and the operation of preparing and filling the ee | 
entirely painless. 

This was my first case, and since then I have proceeded in the 
same way with over fifty cases, and have not had a failure. There 
was one case in particular I wish to speak of,—one of arrested decay 
which was very acutely painful. I subjected it to this treatment, and 
it was an entire success. In such cases as the one at the clinic this 
afternoon, where the sensitiveness is around the whole tooth, and 
the cavity is not a crown cavity, I proceed as before stated, using 
the hot air; then the ether spray; then I take a gold finishing bur 
and cut away the diseased and broken-down dentine. These burs 
will not cut sound dentine, and you can use them freely, and the 
effect of the treatment will continue until the filling is finished. I 
have operated so often without failure that I am satisfied of its in- 
variable usefulness. 

I do not believe now, as I did at first, that this operation obtunds 
the pain because the fibrils contract and thus escape the touch of 
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the excavator and drill used in preparing the cavity, for I have 
drilled so deep that this will not explain it. The freezing of the 
parts by the ether-spray seems to be the cause. 

Another point. I have been asked about the effect of this treat- 
ment on the pulp. Shortly after 1 was convinced of its success I had 
a case of an exposed pulp which I tried to anesthetize so that I 
could take it out, but did not succeed. I then capped the pulp and 
filled over it, and it is still alive, which I know because the tooth is 
sensitive to cold. 

I would like you to test this method, and I don’t think you will 
have any trouble if you follow my plan correctly. I use the hot air 
for three minutes by the watch, and in special cases for four min- 
utes, and keep up the ether-spray till the patient is quiescent. 
About one-third of the patients will complain of pain from the 
ether. I consume from four to five minutes in the whole operation 
of rendering the tooth anesthetic and preparing the cavity. 

Dr. Tees. Do patients become affected by the ether? 

Dr. Ottolengui. I do not think that they do in any case. 

Dr. Kingsbury. The treatment of Dr. Ottolengui’s for obtunding 
sensitive dentine may possess a special merit of itsown. Yet it may 
be a question whether it has much advantage over the application 
of chloride of zine in the deliquescent state for the same purpose. 
Its application on a small pellet of cotton or bibulous paper while 
excavating the carious cavity for a few minutes—say three to five— 
will in almost all cases obtund the most sensitive dentine to a de- 
gree to render its excavation nearly if not quite painless. At the 
instant of application a painful impression is produced, but it soon 
ceases. It seems that a similar or even more painful sensation fol- 
lows the ether-spray. A convenient and perfect local obtunder of 


sensitive dentine is a desideratum up to the present time, and the 


man who shall discover it will confer a boon upon the dental pro- 
fession and the world. 
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Dr. James Truman. I wish to call your attention to a paper disk- 
holder, the invention of Dr. O. W. F. Holbrook, of Newark, N. J. 
It is worked by a spring,and seems to be exceedingly convenient for 
the purpose, the changes being easily made. It requires, however, 
a special disk. 

I also have here some samples of floss silk from John D. Cutter 
& Co., New York. This has some special advantages, worthy of 
your notice. 
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Tne regular meeting was held at the northwest corner of Thir- 
teenth and Arch streets, Philadelphia, on Saturday evening, May 7, 
1888. 

President Kirk in the chair. 

The following paper was read: 


HINTS WITH REGARD TO THE PRESERVATION OF THE TEETH. 
BY E. H. NEALL, D.D.S., PHILADELPHIA. 


When viewed from a professional stand-point, no subject is of 
greater importance to the dentist than the preservation of the nat- 
ural teeth. It is true that it is now and then presented to the pub- 
lic through our dental journals, and is taught in the office by all 
careful dentists; yet we know from daily observation that not 
enough attention has been paid to these teachings by those for whose 
benefit they have been given. The heads of families especially 
should be made to realize their importance. 

In these days of heroic operations upon the mouth and teeth, ne- 
cessitating great endurance upon the part of the patient, as in cases 
of implantation and some forms of bridge-work, topics which take up 
so large a portion of our dental journals and society discussions, it 
would be well to consider how much we can obviate such difficulties 
by teaching hygienic dentistry to our patients, impressing upon 
them that by the preservation of the teeth they not only retain the 
natural expression of the face and tone of voice, but assist largely 
in promoting the health and strength of the entire organism; that 
proper mastication of the food is necessary to maintenance of 
health. 

An examination of the skulls of mummies shows that decay of 
the teeth among the ancient Hgyptians was not so frequent as in 
later times. Historians tell us that the early Egyptians gave in- 
structions in schools of medicine upon the cure of diseases of the 
teeth, and recently several artificial dentures have been found in 
Etruscan tombs dating from about 600 B.c., which are preserved in 
the museum at Corneto Tarquinius, near Civita Vecchia. The teeth 
were carved from the teeth of some animal, and secured to the ad- 
joining natural teeth by rings of soft gold, showing that the an- 
cients appreciated the value of the natural teeth and endeavored to 
substitute artificial ones when it became necessary. Whether from 
climatic influences, from a departure from primitive habits to luxur- 
ious ones, or still worse from neglect, decay of the teeth appears to 
be universal, and sound and perfect teeth the exception. 

Considering the enormous number of teeth yearly sacrificed for 
relief from pain,—estimated by some as bigh as twenty millions,— 


THE PRESERVATION OF THE TEETH. —NEALL. 145 


the question of what can be done to arrest this wholesale loss pre- 
sents itself for our serious consideration. 

Althoughfully believing that a great change should take place in 
the selection and preparation of our food, particularly in that de- 
signed for children, and recognizing our duty to warn our patients 
against the ill effects of extremes of temperature in articles of daily 
consumption as well as to advise the frequent use of such foods as 
are known to contain the earthy salts, yet most people, we are sure, 
would not give up their old habits and customs, and so we must ac- 
cept the conditions as we find them. 

Decay of the teeth is caused in the great majority of cases by the 
chemical action of acids generated in decomposed food between and 
around the teeth,—micro-organisms assisting in the destructive pro- 
cess. As many patients are negligent, we should impress upon their 
minds the necessity of carefully and conscientiously using the tooth- 
brush, waxed floss silk, the toothpick, powder, etc., giving as care_ 
ful attention to the lingual and palatal surfaces as to the lateral and 
buccal. On the other hand, they should be cautioned against too 
frequent brushing, against the use of too stiff brushes and improper 
dentifrices. [I usually recommend a powder composed of precipi- 
tated chalk with half its quantity of carbonate of magnesia, made 
agreeable in taste and odor, to be used two or three times a week. 
In cases of diseased and ulcerated gums, astringent gargles will assist 
in restoring the relaxed tissues to a healthy condition. 

Other causes of decay of the teeth —predisposing or exciting— 
are irregularity in formation or arrangement, salivary calculus, and 
vitiated saliva, to which may be added the mineral and vegetable 
acids prescribed as systemic remedies and taken without proper 
precautions. 

Irregularity—a frequent cause of inflammation of the mucous 
membrane and of decay of the teeth—often requires all our skill 
and patience for its correction. Fortunately, we seldom find much 
irregularity of the deciduous teeth. The most important period is 
that which intervenes between the eruption of the temporary set 
and the completion of the permanent set, and much will be gained 
if the mouths of children are frequently examined between the sixth 
and the thirteenth years. In view of the difficulty of keeping teeth 
clean which are irregular or over-crowded, extraction of two of the 
posterior teeth in each jaw is in many cases advisable; indeed, the 
average American mouth would be better by such procedure. 

Among the exciting causes of decay, salivary calculus holds an 
important place and deserves more attention than is usually given 
to it. 

The subject of the changes to which the secretions of the mouth 
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are liable is also a very interesting one to the dentist. The fluids. 
of the mouth are so changed from their normal condition when the 
digestive organs do not perform their functions properly that we 
should be prepared to intelligently advise when the patient is not 
under medical treatment. 

Would it not be worthy of this society to endeavor to popularize 
this branch of dental science, either by publishing short articles 
in the daily papers on subjects pertaining to dental hygiene, or by 
utilizing a portion of the journal fund in the purchase for gratuitous 
distribution to our patients of that valuable little work, “The Mouth 
and the Teeth” ? 


Discussion. 


Dr. Faught. To too many it is a creed that failures in tooth- 
fillings must be and always are due to carelessness in operation. 
The truth is that the preservation of the teeth depends more upon 
the care they receive from the patient than upon the services of 
the dentist. Without stopping to discuss the merits of the 
two creeds at present before the profession, that “failure in opera- 
tions is mainly due to defective manipulation,” and that “failure in 
operations is mainly due to incompatibility of filling-material with 
tooth-bone,” I desire to enumerate another, that failure in opera- 
tions and tooth-loss are mainly due to the lack of oral hygiene. 

I wish to call your attention to a preparation by Wyeth & Co., 
which they are about to place upon the market. It is put up in 
the form of tablets prepared of antiseptics and alkaline substances, 
practically the same as Listerine, which is good but too expensive 
for our use, while these tablets are less expensive and very conven- 
ient. They were suggested by Dr. Seiler, for use in the diseases of 
the nose and throat, and are used in solution of one tablet to about 
half a glass of water, and this solution will be found to be a very 
pleasant and effective mouth-wash; its alkaline qualities neutraliz- 
ing the acids which would attack the teeth. It is also effective in 
destroying bad odors arising from decay of the teeth, disturbance 
of the digestion or from food,—even the smell of onions being en- 
tirely destroyed by its use. It has no unpleasant taste and leaves 
no burning sensation; on the contrary, it is bland and leaves a de- 
lightful sense of coolness in the mouth. 

Dr. Sudduth. There is no doubt that this preparation is an effec- 
tive deodorizer, but we cannot be sure whether it is a true disin- 
fectant or germicide. With the apparatus the society proposes to 
place in my hands, I will be able to test this and learn whether it is 
or not; and this is one way the apparatus will be of positive benefit 
to every member, not only of this society but of the profession. 
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Dr. James Truman. The subject we have had brought before us 
this evening is perhaps one of the most important that could claim 
our attention. The hygiene of the oral cavity is a matter that 
should interest every one, professional and lay. The therapeutic 
treatment of the mouth as a prophylactic in the prevention of caries 
has only recently occupied the thought of. the profession or been 
made the subject of careful investigation. The subject of the origin 
of caries is one too large to be disposed of in one evening’s discus- 
sion; but we all understand, in degree, the necessity of antiseptic 
treatment in the prevention of those low forms of life that have 
such an important influence on nearly all the diseases of the oral 
cavity, but especially on caries. The prevention of disease is 
to be, I am satisfied, not only the principal work of the medical 
man in the future, but will claim the largest share of the attention 
of the dentist in the years to come. The masses have too long 
been under the impression that the dentist is to do the work that 
belongs to each and every individual to do. The people must be 
taught the value of antisepsis; that in proportion as they keep the 
mouth pure will the whole organism be more free from disease. 

In the use of antiseptics we should have a distinct idea of what 
we propose to accomplish, and then select the proper means to at- 
tain our end. I cannot see the benefit to be derived from compli- 
cated prescriptions. Agents are often combined without any appar- 
ent thought whether each will aid or antagonize the other. The 
dentist of to-day should be qualified to meet all these demands upon 
his intelligence and to comprehend the various lesions and be able 
to select the appropriate remedy. 

In my view the excessive use of tooth-powders, so much indulged 
in, is exceedingly hurtful: not that they injure the enamel, for they 
do not; but that they are a serious injury to the gingival border 
and dispose the part to future disturbance. The derangement of 
this border is clearly apparent on the teeth of those most scrupul- 
ously clean, and must be ascribed to the injudicious use of the tooth- 
brush and powder. Both of these have their place. The advan- 
tages of powder may all be gained by the use of a soft stick and 
finely levigated pumice used on the enamel when something more 
than a brush is needed. If this mode be combined witha good anti- 
septic, as betanaphthol,—hydro-naphthol reduced to a non-irritating 
solution,—or thymol equally reduced, they will inhibit the devel- 
opment of micro-organisms and keep the margins of the gums free 
from inflammation, and, as Dr. Black has demonstrated, rubber 
plates from irritating the mucous membrane. 

The subject of fillings brings to my mind that [ recently received 
a letter from a friend, Dr. Henriette Hirschfeld, of Berlin, Germany, 
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in regard to the use of tin and gold in combination. This is a sub- 
ject that has been more or less discussed for years, but has not met 
with much favor on account of the resulting color, being nearly as 
bad as copper amalgam. Like the latter, its value has never, to my 
knowledge, been denied. Dr. Hirschfeld has endeavored to over- 
come this, and says it is accomplished by placing one leaf of tin foil 
between two sheets of gold. This is not quite so easily worked as 
the old mode,—one sheet of gold between two of tin,—but there is 
no resulting discoloration. 

Dr. Thomas. There was one suggestion in Dr. Neall’s paper 
which struck me favorably ; that was, that it would be well to make 
the people acquainted with the facts of dental hygiene. I have 
made a computation that of the inhabitants of our large cities not 
more than ten per cent. have a regular dentist, and give even toler- 
able care to their teeth; while in the country not a greater pro- 
portion than two per cent. ever visit the dentist’s office unless under 
the stress of severe toothache, and then only for the purpose of 
having the offending tooth extracted. In no other way could 
we benefit the people more than by circulating knowledge on this 
subject. 

Dr. Kirk. I cannot agree with Dr. Truman as to the uselessness 
of tooth-powders. I have always considered them valuable in 
cleansing the teeth, not by reason of their chemical action alone, 
but because of their detersive quality. You cannot remove the in- 
spissated mucus or food débris which clings about the roots of the 
teeth and upon their surfaces by simply using the brush with water. 
I find tooth-powder aids in removing these deposits upon the same 
principle that sand is used as a detergent in scouring floors. I be- 
lieve that the addition of a suitable antiseptic to tooth-powders 
would be valuable, though but few of the so-called antiseptic agents 
are adapted for use in this way. I have been experimenting with 
the silico-fluoride of sodium as an ingredient of tooth-powders for 
its antiseptic qualities. It has been stated that its germicide proper- 
ties are second only to those possessed by corrosive sublimate. Itis 
a perfectly bland, non-irritant, non-poisonous material, without color, 
and if its antiseptic qualities are such as are claimed for it, it would 
seem to be particularly adapted fur an ingredient of tooth-powder, 
with which it is entirely compatible. I would be gladif the gentle- 
men present would take up the investigation of this substance and test 
its value. I have used it in the treatment of putrescent pulp-cavi- 
ties with good results. 

I wish also to speak of the copperamalgams. In the list of filling- 
materials which Dr. Miller, of Berlin, experimented with, with a 
view of ascertaining which, if any of them, possessed antiseptic 
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or antiferment properties, the result of which investigations is pub- 
lished in the “ American System of Dentistry,” you will see that this 
is the only filling-material of the entire list which has any antiseptic 
quality whatever. It has not been determined exactly to what this 
antiseptic quality is due, but it has been proven that it exists, for 
not only would the filling, but also portions of the dentine which had 
become discolored through imbibition of the copper salts from the 
copper amalgam, completely resist fermentation in beef solutions,—a 
property which is not shared by any other filling-material known. 
It has been stated that ‘this alloy discolors the tooth-structure.” 
I have not found this to be the case. The surface of the filling 
becomes, in time, intensely black, but I have yet to see the first | 
case of discoloration of tooth-structure where this material was 
used. ; 

There is much difference in copper amalgams. Some samples are 
improperly prepared, and seem to be filled with a dirty brown sub- 
stance, which is probably a sub-oxide of copper. A good copper 
amalgam should work up clean and bright, and not soil the hands to 
the slightest extent in mixing. A dirty copper amalgam should be 
treated with dilute sulphuric acid or strong ammonia water to thor- 
oughly remove any oxide present. It is probably owing to the pres- 
ence of this copper oxide that the discoloration of dentine alluded 
to by Miller and others who have used this material is due. It is 
an invaluable filling-material in certain positions, and in that class of 
teeth of loose structure so difficult to save by any means. Its value 
depends upon its antiseptic quality and absolute unchangeability 
astoform. Fletcher says of it that “if it is dissolved in acid its 
solution is intensely poisonous, but that it is inert in the fluids of the 
mouth.” It seems to be astable alloy, a definite chemical compound, 
consisting approximately of copper twenty-five per cent., and mer- 
cury seventy-five per cent., and does not seem to be acted upon by 
the fluids of the mouth, except superficially, the dark coating al- 
luded to seeming to protect the body of the alloy from further 
action. : 

Dr. Sudduth. Do you know whether it is soluble in lactic acid? 
for this is the acid usually found in the mouth, the acid which causes 
the decay of the teeth. 

Dr. Kirk. I have not tested it with lactic acid. 

Dr. Tees. I think we ought to do everything in our power to 
teach the people and impress upon them the advantages of the proper 
care of the teeth, and, as Dr. Neall suggests, an important aid is the 
circulation of Dr.White’s little book upon “The Mouth and the Teeth.” 
They should be taught to keep the teeth and mouth perfectly clean. 
Nothing makes me so well satisfied with my profession as the semi- 
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annual visits of refined people whose mouths are clean and whose ~ 


fillings look as if they had just been inserted; while nothing so dis- 
courages me as the tri-annual visits of otherwise well-bred people, 
tobacco-users and others, with dirty teeth and fillings, and decay 
taking place around them. I think also it would be well to circulate 


the small pamphlet which Dr. Faught gave us at the last meeting, | 


in which he asserts that the failure of fillings is due in a great 
measure to the lack of cleanliness. There is a tribe in Africa whose 
children chew the food for the old men who have lost their teeth. 
The other day a refined young mother brought to me her little 
boy, about four years of age, to have a small cavity in a molar filled. 
She personally superintended the cleaning of his teeth, which was 
evidently done two or three times a day. The teeth were perfectly 
clean with but this one cavity, and the gums were pink and healthy. 
If I had to have some one chew my food for me, that is the child I 
would want to do it. 


The following officers were elected to serve during the ensuing 
year: K.C. Kirk, president; C. R. Jefferis, vice-president; Ambler 
Tees, recording secretary ; H. K. Leech, corresponding secretary ; 
E. H. Neall, treasurer; J. D. Thomas, librarian; James Truman, 
L. Ashley Faught, and D. N. McQuillen, executive committee. 


——____—- 9p 


THE regular meeting was held Saturday evening, June 2, 1888, at 
the northwest corner of Thirteenth and Arch streets, Philadelphia. 
Dr. L. Ashley Faught called to the chair. 


The following paper was read : 


UTILITY OF PULP-PRESERVATION. 


BY S. B. LUCKIE, D.D.8., CHESTER, PA. 


In the conservative treatment of the dental pulp there appears 
to be a diversity of methods employed, and nearly every one who 
has written anything upon the subject, after outlining his manner 
of treatment and extolling the virtue of the material used as a cap, 
claims many successes and reports but few failures. 

The suspicion is frequently aroused that possibly the record is 
searched for cases that have resulted in successes, and a minority 
only of the failures reported. A medical writer says, “It is well 
that all available cases should be reported, no matter how they 
terminate, and whether or not they reflect credit on the medical 
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attendant, for it is apparent to all who read that the great mass of 
reported histories of all kinds and degrees are those in which the 
doctor is covered with glory, and the patients all get well; while 
much more valuable lessons might evolve from honest confessions: of 
our failures, had we the courage to present them, and thus bring 
out the criticisms and opinions of our confréres.” If we, as mem- 
bers of the dental profession, should take this advice, record our 
cases properly, make notes regarding them, and examine with 
critical care, ascertaining to a certainty as to the results, being will- 
ing to discuss both successes and failures with one anotner, valuable 
lessons might be our reward. 

It appears to me that the limited possibility of preserving the 
pulp for a lengthy period of time is a fact that should be gravely 
considered before we attempt a line of treatment looking to its 
preservation. From some peculiarity of the organ it is a difficult 
one to restore to health, and though we may to all appearance 
obtain comfort and quiet for a time, the probabilities are that its 
function has been interfered with permanently by a disturbance of 
its vascular and nervous supply. In many cases alow form of inflam- 
mation continues after treatment, and the organ degenerates and 
finally dies, sometimes without producing any pain, the tooth remain- 
ing comfortable long after it has become pulpless. In other cases 
the function is accelerated and secondary deposits are produced. 
For some time in the history of pulp-treatment this was the object 
desired, because such a deposit would be a natural protection, and 
if produced would preserve the organ in a normal condition. But 
clinical history demonstrates that such functional activity when 
once excited continues. The irregular formation is a pathological 
result ending in exhaustion and death of the pulp. If when the 
case presents itself we could control the inflammation, no matter 
what the grade, and bring about a permanently normal condition, no 
argument would be necessary to establish the superiority of the 
preservative over the destructive method; but until this can be 
done we must be controlled by circumstances and consider that 
method the most conservative which promises the longest period of 
usefulness and comfort. 

The questions prior to treatment are, What is the value of the 
pulp to the tooth? What is its pathological condition? Is the 
general health of the patient such as to give the organ sufficient 
nourishment should we properly protect it from external irrita- 
tion ? 

As the dental pulp is the remains of the dental papilla, and is the 
organ that makes the dentine, its value is greatest before the erup- 
tion of the tooth, diminishing as formation goes on and becoming 
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practically ended when the tooth is fully formed and capable of 
being retained by its periosteal attachment. If within the time 
between the eruption and the complete formation of the tooth an 
exposure should occur by accident or disease, the concern for the 
life of the pulp lessens as the time of exposure approximates the 
period when the tooth can be independent of the pulp. 

According to recent histological investigations, the dentine alone 

is dependent upon the pulp. Dr. Sudduth has demonstrated the 
fact that the enamel is simply a coat of mail placed around the 
dentine to protect from external violence, and subserve the purpose 
of mastication, and that its hardness is due to desiccation, the enamel 
to a considerable extent possessing the property of a crystallized 
product. This being accepted, there need be no concern as to the 
effect upon the enamel if the pulp should be sacrificed. The 
question arises here, Is not the attachment of the enamel around 
the dentine weakened after the death of the pulp? Upon this 
point I am not prepared to give a positive opinion, but am inclined 
to believe that cleavage between two products is more likely to 
occur. 
I know of no literature upon this subject, and hope that inves- 
tigations will be pursued until we obtain definite information. 
ixperience, however, shows that the splitting of the enamel from 
the dentine occurs most frequently after the loss of the pulp or 
when the dentine has attained its most calcified, and the enamel its 
most crystallized, condition. If the exposure occurs soon after the 
eruption of-the tooth, a more serious condition is presented. The 
development of the dentine in the root portion being incomplete, 
there is a large apical foramen, which precludes successful root-treat- 
ment. In this condition the most urgent demand is for a method 
of treatment that will preserve the pulp so that it may complete its 
special work. If at this period an exposure should occur, consider- 
ation should be given to the stage of inflammation that is presented, 
and as it approximates to suppuration there will be less and less 
hope for the salvation of the organ; yet cases have been reported in 
which parts of the pulp had been lost and the remaining portion 
continued in a normal condition. Though at this critical period 
hope may be faint, an effort should be made to preserve the organ 
until the complete maturity of the dentine. 

When the pulp has completed its constructive work, and the 
tooth is free from caries, abrasion, erosion, or local irritation, with 
no excess of pabulum in its blood supply, it remains practically at 
rest. Should, however, the nutritive process be continued until the 
tubuli are filled to obliteration with calcic material, there will 
ensue a condition more difficult of treatment than that known as 


DISCUSSION. 153 


“soft teeth.” ‘Tooth-substance is subject at all times to the de- 
structive processes of caries, abrasion, and erosion, and these lesions 
even in their early stages have a stimulating effect upon the 
pulp, while the general economy is not so perfectly balanced as to 
supply exactly the necessary amount of nutriment to the organ. 
In an exposure occuring after maturity, in view of the uncertainty 
of preservative treatment, of the small value of the organ, and of 
the achievements in antiseptic treatment of root-canals, destruction 
of the pulp may be regarded as most expedient. 

In conclusion, the value of the pulp and the importance of pre- 
serving it is greatest in the very young tooth with incompletely 
developed dentine. In more mature but still incomplete development 
extirpation can be looked upon more favorably, but preservation of 
the pulp may be attempted when there are no forbidding inflam- 
matory conditions. When the pulp has completed its formative 
work, its extirpation may prevent induration of dentine such as will 
cause the tooth to become a foreign body. 


Discussion. 


Dr. Guilford. I am very much pleased with the paper just read 
by Dr. Luckie. It is short, concise, and practical. The relative 
importance of the pulp to the tooth is not always fully appreciated. 
Dr. Luckie takes the ground that the pulp may not be of any value 
to the tooth after it is once formed, because the tooth will still be 
nourished by the pericementum. This is only true to a very slight 
degree, if at all. Recent histological investigation has shown that 
the nutrient vessels of the pericementum, while freely entering the 
cementum, scarcely ever cross the line and enter the dentine. The 
pulp is the formative organ of the dentine, and after its function of 
formation has ceased, or rather been suspended, it continues as the 
nutrient organ of that tissue. The pericementum is in the same 
manner the formative organ of the cementum, and afterwards be. 
comes its source of nutrition. Therefore, to destroy the pulp is to 
remove the source of vital support of the dentine. This is a very 
serious matter. True, the pulp may be devitalized and the tooth 
remain in place and do good service in mastication for many years, 
but it is no longer a whole tooth. It is a cripple, just as a man 
is who has lost an arm or a leg or both. 

Another reason why all care should be exercised to preserve the 
vitality of the pulp lies in the fact mentioned by the essayist, 
namely, that the attachment between the enamel and dentine is 
much greater ina living tooth than in one that is pulpless. This 
is true, as probably all of us know from cxperience. Many years 
ago, when we were in the habit of restoring badly-broken teeth by 
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building up with gold, I had an unfortunate experience in this line. 
I was restoring all of the crown of a bicuspid, except a portion of 
its buccal cusp. ‘The enamel was greater in extent than the den- 
tine, and when the operation was nearly completed I found that the 
entire enamel had scaled off from the dentine in one piece just as 
layers of slate separate. This could not have taken place in a 
living tooth, for the attachment between the two would have been 
too strong. Microscopists fail to find any reason for this attach- 
ment in one case and the lack of it in the other, but most of us 
know it to be true from practical experience. There are other 
reasons for preserving the vitality of the pulp, but we have no time 
for discussing them this evening. | 

Dr. Sudduth. Asa rule I never advocate efforts to improve on 
nature, and should hesitate to destroy a pulp in order to render the 
operation of filling easier, yet if it became necessary to devitalize a 
pulp for prosthetic purposes, as for instance to anchor a piece of 
“bridge-work,” I should not hesitate. The main office of the pulp 
is formative, and all the “live” portion of the dentine is a part of 
the pulp; the dentinal fibrils are prolongations of the pulp, and when 
the latter is destroyed they die also. There is no other tissue in the 
dentine to nourish, hence no need of nourishment after the death of 
the pulp. The function of a tooth is to serve the purpose of mas- 
tication, and as after it is fully developed it will be retained in its 
place by the pericementum and will serve the office of mastication 
quite as well as when its pulp was alive, provided the root-canal 
has been properly filled, therefore I see no harm in devitalizing the 
pulp if necessary. The term ‘coat of mail,” which I have applied 
to the enamel, refers to its formation. That it is complex in its con- 
struction no one doubts; it is, however, a secretion, and has not 
the “vital” constituents or attachments to the dentine. The basis- 
substance of the dentine and enamel are continuous, but there is no 
vital connection between them, using the word “vital” to represent 
those tissues that have the power of reproduction. The enamel is 
‘“Jaid down” upon the dentine, and the attachment is one of adap- 
tation. The easy separation of the one from the other after desicca- 
tion bears me out in the above assertion. 

Dr. Guilford. I would like to know why it is so easy to separate 
the enamel from the dentine in a dead tooth,—I mean one which 
has been extracted for some time. In studying such teeth and in 
preparing them for study, I have often found that the enamel could 
be split off from the dentine with the point of an excavator. 

Dr. Sudduth. I have never seen such cases, but if such occur, 
would say that it is because the two are separated by desiccation. 
The dentine contains considerable organic material which by drying 
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shrinks and alters its form, while the enamel, impervious to moisture 
and unchanged in shape, retains its form and its dimensions, and so 
is loosened. 

Dr. Guilford. In the case of teeth in the mouth this difference is 
apparent. In preparing a devitalized tooth—one that has been 
dead for a long time—it is liable to be denuded of its enamel unless 
great care is exercised, while in a living tooth there is no such 
danger. 

Dr. Sudduth. The point I would make is this: The conditions 
are changed in regard to the contour of the tooth when it is devital- 
ized. The form is changed by desiccation, and the difference in the 
consistence of the dentine and the enamel causes a variation and 
destroys the attachment between them. | 

Dr. James Truman. This subject is too large for us to do justice 
to in the time we have at our disposal. We probably all agree in 
the opinion that we ought to save the pulp if possible; but I do not 
regard devitalization as lessening the usefulness of the tooth to any 
great extent. I agree with Dr. Sudduth that there is no vital con- 
nection between the enamel and the dentine; yet in giving this 
opinion [ am aware that there is much to sustain a contrary view. 
I cannot apprehend how the death of a pulp can cause the scaling of 
enamel. Previous to the adoption of capping all pulps were neces- 
sarily destroyed and the roots filled; but I have no recollection of 
any such disastrous result following the operation. 

The question that requires solution is, What is to be done with 
exposed pulps? The great variety of opinions, more or less positive, 
has unsettled practice to such an extent that it is very desirable 
that a closer study should be given it. It is not possible for one 
person to do this: it must be the work of many, and that after a 
careful compilation of statistics kept by equally careful operators. 
Through the kindness of Dr. Louis Jack, | have had recently the 
pleasure of examining a number of his cases. These covered a 
varying period of time since the capping was introduced, the longest 
I think eighteen years. Dr. Jack keeps very careful records, and 
tests the teeth at different periods as to vitality. This test is made 
by enveloping the tooth in rubber-dam and injecting ice-water upon 
it. The response, with two or three exceptions, was immediate 
and-most satisfactory as to the vitality of the pulp. The excep- 
tions gave no indication of death having occurred. While nearly 
all of these were filled upon the system at present practiced by Dr. 
Jack, it was not the case with all; some of the earlier were capped 
with a pellicle of gutta-percha, and gold plate. (For Dr. Jack’s 
method see “System of Dentistry,” vol. ii, pp. 149-168.) The mode 
is in brief to take a cap of platinum “ filled with a paste composed of 
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oxide of zine and equal parts of carbolic acid and oil of cloves.” 
This is then covered with a temporary filling. The success of this 
mode in the cases examined was beyond question, but all these 
were above the average in point of density, and the question natu- 
rally arose, Would it be possible to secure the same results with a 
poorer quality of tooth-structure? The general experience is against 
such a conclusion. The very dense teeth, showing marked vitality 
in the individual, are not the most difficult to preserve in full vitality ; 
indeed, I have found these the most troublesome to destroy with 
arsenic, at times absolutely resisting its action. The difficulty of 
knowing exactly what to do—what is best to do—is very great. 
Where is the line to be drawn beyond which it is unsafe to go? or is 
there any line at all? For myself I am not able to arrive at definite 
conclusions, but this much seems certain: that systemic conditions and 
the character of the teeth must be closely observed before arriving 
at any decision, and after all the chances are very much against all 
teeth below an average density. 

Dr. Faught. Dr. Luckie says that when the pulp is destroved 
there is nothing left but the attachment to the alveolus. This is 
not true; the attachment is not to the alveolus but to the process. 
Such verbal error is not of much consequence, but it is better to be 
correct. 

Dr. Tees. I place great value upon the pulps of teeth, and always 
endeavor to save them. Before treatment, the violent pain from an 
irritable pulp can be quickly relieved by sealing in the cavity, by 
means of oxychloride of zine, a pledget of cotton moistened with car- 
bolic acid. A devitalized tooth is much weaker than a vital one, and 
more care should be exercised in handling the instruments during 
the preparation of a cavity and the insertion of a filling, because the 
enamel is very apt to crumble or to chip off. 3 

Dr. Bonwill. It is seldom that I have a pulp exposed, in cases 
that are under my care, either from want of attention or from care- 
lessly handling the instruments. The bulk of cases where I treat 
the pulp are from the hands of other dentists. I remove the pulp 
immediately, and in ninety per cent. of such cases I think the teeth 
can be saved. I have not been successful in capping, nor have I 
found successes coming to me from other practitioners. 
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Dr. Faught. A young lady of sixteen fainted, and falling against 
a mantel knocked out the four upper incisors. They were im- 
mediately washed and reinserted in their sockets. They grew fast, 
and for two or three years did good service. Then one of them gave 
trouble,—the right lateral—and was removed. The left central 
at this time was badly decayed, and just as the dentist was giving 
the finishing touches to an extensive gold filling he had inserted, 
the whole crown broke off. The root was then extracted and the 
right central also taken out. A denture was then constructed 
bearing three teeth to fill the vacancy. When the case came into 
my hands I had the last incisor removed. It had then been in 
service about sixteen years after replantation. She informed me 
that there had always been a feeling of fullness and abscesses 
forming and breaking every two or three weeks over the place 
from which the left central was extracted. She now has two 
fistule drawing pus at this point; these are recent. Two months 
ago she had none, and now these two have appeared. The rest of 
her teeth are perfectly firm and sound, and there are no movable 
portions of bone nor any other trouble that I can find to give rise 
to these abscesses. Can anyone suggest a solution of the cause ? 
Dr. James Truman. Did you examine for necrosis of the bone? 
Dr. Faught. Yes, I examined both for necrosis and for caries. 
I do not think there can be any necrosis, though there may be caries. 
Dr. Boice. I had a case in which I extracted the central and 
lateral about a year after the same trouble as Dr. Faught described. 
In this case there were openings before the teeth were removed, | 
and I do not think the old sacs had ever been broken up. Probably 
it is the same in Dr. Faught’s case. | 
Dr. Sudduth. Insuch cases I would cut through the gum and bur 
out the bone about the abscess-cavity. This would be likely to effect 
a cure whether the case was one of necrosis or caries of the bone. 
Dr. Kirk. I have had three or four cases of this kind within 
the past year. I treat them the same as I would a case of a 
denuded apex of the root: I open up the region and bur away the 
affected part. I operated on two yesterday. My method is to take 
a hypodermic syringe with the end of the point broken off and 
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inject a very small portion of cocaine, a part of a drop only; this 
enables me to cut into the part with the lancet till I reach the 
opening of the root. I then take a bur and cut off the apex of 
the root. Whether it be necrosed bone or diseased membrane 
about the apex of an old root, the same treatment maintains. 

Another case of mine had a fistula from which ran a thin white 
glairy fluid and not pus. I have asked several dentists if a cyst of 
this kind could be organized from a pyogenic membrane. This 
case was a girl who came to me with a swelling about half the size 
of a pigeon’s egg, which when opened was found to be filled with 
such fluid as I described, thin and glairy. The tooth had been 
filled. I removed the filling and passed a probe through the tooth, 
and found there was a cyst. I then etherized the patient, removed 
the cyst, and treated the wound with iodine, and it made a good 
recovery. In such cases the knife and the bur are needed, and 
will usually effect a cure. 

Dr. Bennett. Immediate root-filling has been the favorite theme 
for some time, and within certain limits is a safe procedure, but I 
regard the immediate extirpation of abscesses as more certain and 
satisfactory. This, as we all know, is not new, yet some seem to 
think it too heroic for the usual mode of treatment. It is needless 
to say that this is a mistaken estimate. It consists in cutting out 
the diseased tract with that very useful group of revolving blades 
called a stoned bur, and syringing the parts with some good disin- 


fectant. A dentist leaving town left a case in my hands of an obsti- 


nate abscess that had given much trouble and had resisted treatment 
for a long time. The tooth was a first bicuspid, and the opening 
was through the palate. After applying cocaine I passed a round 
bur in the right-angle attachment into the abscess, and then used a fis- 
sure-bur along the fistulous opening. I next syringed out the wound 
with the usual solution of bichloride of mercury (one grain to two 
ounces of water), and in a few days the parts were entirely healed. 
Another case, also a first bicuspid, came into my hands,—a case 
similar to the one described by Dr. Kirk. The abscess had no open- 
ing, merely a decided bulging of the process, which has more than 
ounce been mistaken for a long tumor. The canals had been but par- 
tially cleaned, and were filled with what had once been cotton, the 
cavity being stopped with gutta-percha. I absorbed the contents 
of the canals, and after applying hot air I gradually worked a 
Brewer drill up close to the apical foramen. I filled temporarily 
with cotton saturated with a strong solution of bichloride (one grain 
-to an ounce) and deodorized iodoform. Two weeks later, the abscess 
having entirely disappeared, I filled the canals permanently with 
oxychloride of zine, and finished with gold at the same sitting. 
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Dr. James Truman. It appears to me that Dr. Faught’s case is 
simply necrosis of the alveolar plate. After the extraction of a 
tooth, the inflammation at times extends and persists until it ends 
in partial necrosis. I have not had the same success in burring out 
these cases as Dr. Kirk seems to have had, and I have but little 
faith in the use of instruments in the removal of necrosed bone. It 
is in my judgment better to wait until the sequestrum is thrown off 
by natural processes. 

Dr. Sudduth. In regard to the point raised by Prof. Truman, I 
fully coincide with his views. In abscessed teeth we have an 
appearance of a sac, but there is no membrane which secretes pus. 
It is formed by the disintegration of tissue which has lost its vital- 
ity, or by the direct exudation of white blood-corpuscles. The ques- 
tion asked by Dr. Kirk whether a cyst could be formed from a pre- 
existing abscess would require a careful examination to answer, but 
I would say not. 

Dr. Tees. In the case of an abscess, if the pyogenic sac does not 
secrete the pus, how is the pus formed ? 

Dr. Sudduth. There can be no question that pus is formed by the 
retrograde metamorpbosis of tissues consequent upon the loss of the 
pabulum upon which the cells live. I am not quite sure whether it 
can be formed without the presence of micro-organisms. This is 
still an open question. When you remove the sac, you remove a 
foreign substance which is the cause of the trouble. The inflam- 
mation consequent upon the operation will stimulate the surrounding 
tissues to overcome the effects of the irritant. 

Dr. Faught. I had a case of a lady who came to me with trouble 
in her left upper lateral, apparently suffering with an acute abscess. 
Supposing that the tooth contained a devitalized pulp, I told her 
that I should soon have her in a comfortable condition. Upon 
examination, however, I found that the pulp was alive, and by close 
questioning I found that the trouble arose from her habit of biting 
off threads. I treated the abscess, but cannot get it to heal. I can 
reduce the inflammation, but cannot prevent its recurrence. The 
tooth is quite loose. : 

I have the case of a gentleman who has sound teeth, only a single 
cavity in a second molar filled with gold. He came complaining 
that he could not eat without great discomfort from pain between the 
first and second upper molars on each side. He had applied to one 
dentist who packed cotton and sandarac between the teeth, and this 
gave him temporary relief or seemed to. But this of course could 
not be permanent. As that dentist did not know of anything else to 
do, the patient went to another, who thought it would help him to 
separate the teeth, which he did with the effect of increasing the 


160 INCIDENTS OF OFFICE PRACTICE. 


evil. I examined the case very carefully and failed to find any 
cause for the trouble, and was about to tell him that I would have to 
see him again before I could tell him what I could do, when I 


ventured to ask him if he had ever had any nasal trouble. He told | 


me he had some eatarrh. I was convinced, as the trouble was on 
both sides of the mouth and in these particular teeth, that the catarrh 
was the cause of his suffering, and advised him to have it treated. 
I have not heard from him since, but believe he will be relieved if 
the catarrh is cured. ri 

There is still another condition I would like to report for discussion. 
I had a girl of thirteen under my care whose teeth were fully 
up to the average, only having a few cavities filled. She went away 
one summer, and when she returned I found that the enamel on the 
cervical borders of her teeth was completely disintegrated. It was 
as white and as soft as chalk. I was at a loss.to know what the 
best course was to pursue, but finally took sharp burs and trimmed 
it all away and polished her teeth and let her go. I do not know 
whether this treatment proved curative or what was its effect, for 
she did not return, as I lost the whole family shortly after on account 
of fees. Now I have a similar case,—a lady of twenty-three. This 
lady is of a nervous temperament and has suffered very much. The 
conditions are very similar. Jam holding the case under considera- 
tion and would like to hear an expression of opinion. 

Dr. James Truman. These are simply cases of erosion, nothing 
more. The secretions of the mouth are acid and are destroying, or 
have already destroyed, the enamel. I certainly would not care to 
use the bur on such teeth, but would prefer less energetic treatment. 
An alkaline oo connected with general toning up of the system 
is the course to be pursued. This destruction is carried on mainly 
at night; this I demonstrated long ago was the period of greatest 
destruction. The dryness of the mouth at that time, caused by the 
general subsidence of the salivary secretion, invites this process of 
fermentation and an increased quantity of acid products. This I 
have demonstrated by testing the secretions of the mouth at this 
period, and the marked acid response has been conclusive of the 
correctness of this view. At that particular locality the danger of 
erosion is greatly increased. Dr. Kirk has shown that the glands 
of the mucous membrane covering the lips secrete at all times an 
acid; this in the day hours may not be injurious, from the constant 
dilution by the alkaline saliva; but at night there is nothing to 
counteract its influence. Between thirteen and twenty is the age 
when these destructive influences are the greatest and the most 
rapid in their work. | 

My plan of treatment is lime-water as a wash, and chalk made 
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into a paste and applied on the teeth at night and allowed to re- 
main there. This has stopped all action when persistently applied. 

Dr. Faught. I consider that the condition is indeed aserious one, 
and want to know if there is anything further to be done. I have 
placed the patient on the chalk treatment, but want to know about 
burring away the disintegrated enamel and polishing the dentine. 

Dr. James Truman. I would not do any cutting; polishing with 
stick and pumice or chalk should be the extent of efforts at re- 
moval of softened tissue. 

Dr. Kirk. This acid action is called erosion by Dr. Truman 
because it leaves the surface rough. The reason it leaves the surface 


~ rough is because the teeth of children are softer than good teeth in 


adults; the same acid will eat a soft tooth more quickly, and there- 
fore the surface will be left rough, while acting more slowly ona 
harder tooth it will be left smooth. The same phenomenon can 
be shown by exposing glass to the action of fluoric acid: if the acid 
is strong the glass will be rough, if it is weak the surface will be 
left smooth. 
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The regular meeting was held at Justi’s Hall, 13th and Arey 
Streets; on Saturday evening, November 3, 1888. 

Pcuidant Kirk in the Chair. 

The following paper was read : 


. SHOCK, IN RELATION TO DENTAL OPERATIONS.® 


BY JAMES TRUMAN, D.D.S. 


I am about to treat of a matter which I am well aware is not. 
usually considered within the domain of the dental operator, and 
yet one familiar in all its phases to the medical obseryer. I am, 
therefore, placed in the rather unenviable position of taking a 
theme not of general interest to the dental practitioner, and, while 
not fully understood, somewhat trite to the general medical thought. 
My object is, however, to lead up to inferences from facts in general 
practice to, perhaps, a more intelligent conception of certain phe 
nomena observable in dental practice. In order to do this, I am 
forced to the consideration of shock, or collapse, as a condition 
preliminary to my deductions; ina word, I desire to accentuate the 
known facts in order that I may draw conclusions to be made more 
or less obvious as I proceed. 

It is a well-known fact that death may come to the individual 
and no tracé of antecedent injury be manifest. Depression to the 
general circulating system may be apparent, and the medical at- 
tendant be wholly at a loss to define the cause Mental emotion 
may produce changes at once rapid in its effects and leaving results 
of a character that time may scarcely efface. The true definition of 
shock may be termed a “ sudden depression of the vital powers re- 
sulting from an injury, more or less grave, or an impression made 
on the nervous system, or by fright; sudden and overpowering men- 
tal emotion.” (Black.) While death may result from such a depres- 
sion of vital powers, this extreme result is by no means always the ° 
case; but that the changed condition of the circulation may lead up to 
grave symptoms is clear, when it is understood that the delayed phe- 
nomena may be more serious than would be suggested at the earlier 
and more active stage of shock. 

To judge of the subject intelligently, the origin of collapse will 
be considered as briefly as may be consistent with the importance 
of the subject. Shock, or collapse, must be regarded as arising 
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from an.altered condition of the circulation produced by direct or 
reflex action on the nerve-centres, and without leaving any eviden- 
ces of “change in the tissues ; but while this is unquestionably the 
case in some instances, there may be in others post-mortem eviden- 
ces of morbid effects. The view that shock is always dependent 
on an altered state of the nerves has been combatted, and Jordan 
has shown that potassium cyanide, by acting directly on the cardiac 
muscular fibre, and by impairing its contractility, gives rise to those 
numerous secondary effects of shock which depend on an arrested 
or imperfect supply of arterial blood.” The condition of knowledge 
‘in regard to the action of the vaso-motor system of nerves is, per- 
haps, too imperfect to assign positive reasons or to argue the ques- 
tion absolutely from facts. Sufficient is known, however, to form a 
basis of reasonable inference for much of the phenomena observed. 
These so certainly point to nerve influence on circulation that the 
conclusion is inevitable,—that the impulse proceeds from a centre 
or centres of nerve action, and the circulation is changed by a 
direct loss of tonus in the vessels. That this may be understood, 
- permit me to refer in a few words to the prevalent. theories in 
regard to the action of the nerves on the circulation. ““ The depend- 
ence of the vessels upon the nerves consists in this: that the latter 
keep the muscular fibre of the arteries in constant tonic contraction, 
so that an active resistance is opposed to the expansion of the ves- 
sels from blood pressure. The continuous excitation upon the ar. 
terial wall is exercised by the sympathetic. After section of this 
nerve, in the neck. the lateral pressure of the walls of the vessels 
instantly diminishes. The blood in proportion to the pressure 
dilates the arteries, and further on the capillaries of the correspond- 
ing side of the head, and runs through these with such velocity that, 
since nutrition does not increase with the growth of the blood, it 
does not become venous, but remains arterial, and that, besides, 
since the resistance of the arteries is destroyed, the pulse continues 
into the capillaries, and even into the veins; in consequence, there 
occurs reddening and an elevation of temperature from 3°-6° C. 
On the other hand, irritation of the superior cervical ganglion is 
followed, but more slowly, by contraction of the same vessels, pale- 
ness, and lowering of the temperature.” (Wagner.) The excito- 
motor centre of these vaso-motor nerves is admitted to be the 
medulla oblongata, and “the spinal cord also is throughout an 
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independent central organ for the vaso-motor nerves.” (Goltz.) Dr. 
Marshall Hall (1831) made many experiments to demonstrate the 
effect of the brain and cord upon the circulation. He says: “It is 
quite obvious from these experiments that the circulation no more 
depends upon the medulla oblongata than upon the medulla spi- 
nalis.” Without entering upon an extended examination of theories, 
based though they may be on facts, the generally recognized view 
now is that the circulation is affected by direct irritation and by 
reflex action, and that ‘special vaso-motor nerve-centres exist for 
the various vascular provinces.” (Wagner.) Section of a vascular 
nerve will produce, therefore, a flow of blood to the parts to which 
it is distributed; that excitation by the interrupted current, or by 
mechanical means, produces constriction of the minute arteries ; 
that excitation of a sensory nerve produces increased activity of 
the capillary circulation.” (Simon.) The heart will continue to act 
after the removal of the nerve-centres, and hence is not directly 
dependent upon these, and yet it is clear that mental emotions have 
a direct and powerful influence upon this organ sufficient, in many 
cases, to produce death. True shock, as defined by some writers, 
must be limited to its “ immediate production,” while others attempt 
to classify it as ‘ transitory, delayed, protracted, and insidious.” 

Without entering into the discussion in regard to the proba- 
bility of other factors having a place in the question of shock, such 
as fat embolism, fat cells being absorbed from “ fractured bones or 
lacerated adipose tissue ;” or whether the continued depression is 
to be referred to direct or reflex action on the nerve centres, there 
remains this fact, that collapse is produced through a change in the. . 
circulation. 

In the slighter degrees of collapse, the patient may present no 
marked symptoms, makes no complaint and experiences no pain, 
The extremities are cold, face more or less exhibiting a pinched 
expression. From this it may pass to the extreme form, with pal- 
lor on the surface, lips pale and bloodless, motionless, cold over the 
body, hardly perceptible pulse, great weakness, oppression, dizzi- 
ness, nausea, confused perceptions, and respiratory movements 
feeble. These symptoms are not always confined to severe cases of 
physical injury or to excessive mental emotion; but will be manifest 
oftentimes after most trivial injuries, the effect being out of all pro- 
portion to the cause. 
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The relations which the phenomena of shock bear to dental 
operations may not be clear to the average observer; but to my 
mind they embody much subject for serious thought, and ought to 
lead to a clearer apprehension of our duty as practitioners. 

While the evidence is very far from absolute that the con- 
ditions we are familiar with are dependent for a solution on shock, 
yet they are so closely allied to the phenomena already adverted 
to that one is naturally drawn to inferences and suggestions. It is 
unnecessary, in my judgment, to confine our observations to the 
extreme cases of collapse, for, as I have before stated, the symp- 
toms will be very variable. The mental emotion caused by the 
sudden loss of near and dear friends may not amount to shock in 
the extreme sense; but who has not observed the long periods of 
weakness, the lack of mental force, the general loss of tone in the 
circulation, which may take months, and even years, to recover 
from? Whether this be ascribed to continued shock or to other 
pathological sequences, it certainly had its origin in a deep impres- 
sion made on the nervous system, and, consequently, in a loss of 
controlling power. My observations and conclusions lead me to 
the opinion that these phenomena must be ascribed to a modified 
form of collapse. The mental strain produced in times of great 
public excitement—the effect upon a merchant who has ended a 
carefully ordered life with failure in business—the rapid decline of 
those who have commanded large bodies of men in war through 
many battles, most noticeable since the Rebellion—these all show- 
ing a nervous strain, and producing symptoms and lesions which 
must be ascribed to the insidious working of nerve influence. 

It seems to me impossible to avoid the conclusion that many 
serious conditions, now unexplained, must be attributed to this 
cause; at least many more than are now generally recognized. 
What is weariness but a similar effect ? We call it shock when the 
impression is a powerful one; but is not this only a form of insidi- 
ous impression, an action on the nerve centres in response to periph- 
eral sensations? Make this an over-strain, and, if repeated and 
repeated, the tonus of the vessels is lost altogether, and the indi- 
vidual succumbs. This may not be collapse in a scientific view; 
but is certainly an approach, and closely allied to it in the broader 
sense that the greater includes the less, and cannot be explained 
intelligently in any other way. 
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To apply these thoughts to dental operations and dental 
operators is a natural sequence. Dr. Black, in “The System of 
Dentistry,” has made most of these facts familar to you, and his 
views on the overtaxing of patients should be carefully read and 
pondered. He illustrates the importance of attending to this mat- 
ter by a case in his own practice, and, as this bears directly on the 
subject, I quote it in full: 

‘A young lady of eighteen came from a distance by appoint- 
ment to have carious teeth filled. Upon examination it was found 
that there were two exposed pulps, besides other smaller cavities. 
Both the young lady and her parents insisted that all should be 
done that day if it were possible. The operations were proceeded 
with, and everything without a murmur. My patient was a fine 
specimen of physical development, and I soon found that she prided 
herself on her powers ofendurance. The pulps were, at her urgent 
request, that there should be no delay, removed directly with 
the broach, and the filling proceeded with. After three hours of 
continuous operation, the patient was discharged for two hours’ 
rest. She returned promptly, but something in her appearance 
arrested my attention as not being just right; yet, in answer to 
questions, she said she felt perfectly well, only a little tired. The 
operations were resumed, and all went well at first; but after an 
hour, the latter part of which had been occupied in the excavation 
of a very sensitive cavity, I found the pulse had become very com- 
pressible, and other evidences of shock were becoming apparent. 
Gutta-percha fillings were placed in the cavities excavated, and 
operations suspended. I found it necessary to assist her toa couch, |, 
as it was evident that she was unable to walk steadily. After two 
hours in the recumbent posture she seemed better, and was taken to 
the train by her parents, and I saw her no more. I afterwards 
learned from her mother that her condition became much worse en 
route home, and that for four or five days she was in a“ stupid con- 
dition,” and after this she passed into a nervous fever which con- 
tinued for several months. Up to the time I last heard from her, 
four years after the incident, she had been more or less an invalid.” 
: Now this case may be, and is unquestionably, an extreme one; 
-but we all know of cases, and by no means infrequent, of persons 
exhibiting great weakness and depression after prolonged dental 
operations. Indeed,so common has this been with me, that for 
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years I have been unwilling to extend the sitting over two hours, 
and then to insist on an intermission of several days. We, as 
dentists, interested in the operation at hand, can scarcely realize 
the nervous tension to which our patients are subjected. This 
mental and physical strain is sure to produce a condition of col- 
lapse, modified in extent though it may be, still, by constant repe- 
tition, may produce results of a grave character. The very long 
operations of from six to seven hours, and even longer, are, it is 
hoped, passed by. The craze for enormous gold operations has not 
only in the past depleted the purses of our patients, but has had 
equally injurious resultsupon the circulatory system. While such 
operations may truthfully be defended on the score of value to the 
teeth, they cannot be recommended in view of the possibility of 
permanent injury to the individual. 

Surgical shock may meet us directly in cases of extraction. 
The shortness of this operation may lead some to regard it as of 
little moment; but there is probably no operation that the average 
mind will not more calmly consider than this. A few favored indi- 
viduals blessed with very “ strong nerves ” can sit down and have 
a tooth out with a nonchalence surprising; but these are excep- 
tional. With most of us it is a great mental strain in advance, and 
a great shock during the operation, and the consequent depression 
is fully in accord with what we know of the phenomena accompa- 
nying more important surgical cases. It has been too much the 
custom, in the past, to remove teeth as long as the ‘ patient will 
stand it;” or, in other words, until the sufferer refuses longer to 
allow the forceps to enter the mouth. Hence, it is not unusual for 
persons to have twenty or even twenty-four teeth removed at one 
sitting, and dentists have been known to pride themselves on their 
agility in handling that many teeth in a given time. If my views, 
as heretofore stated, be considered as having any force, are not 
such operators guilty of malpractice? They certainly have taken 
risks that may reach beyond the limits of endurance, and, should 
untoward results follow, they are to blame. I presume all who 
listen to me to-night, of the older circle, will recall cases, in their 
ignorance—and we have all been ignorantly guilty in this—where, 
after many extractions, the patient has been confined to the bed for 
days with all the symptoms I have detailed. It was from such 
experiences that I was led in years past to refuse to extract more 
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than six teeth at one sitting. This I regard as the only safe prac- 
tice, from this point of view as well as from that other, more remote, 
liability to hemorrhage. 

I have alluded to two forms of injury through dental opera 
tions. These might be multiplied; but they will suffice to call 
attention, I trust forcibly, to the necessity of great care that lasting 
injury be not produced in serious lesions to various organs, through 
this lapsing into continuous shock. 

There is, however, another branch of my subject that I regard 
as of more importance, because it interests ourselves, and while this 
may be and is a somewhat selfish view, we must meet it, not only 
for our own good, but for the good of future generations of patients. 
The profession of dentistry is certainly one of the most trying at 
present organized into a calling. This remark I know will be met 
with the assertion that the exacting labors and anxieties of the phy- 
sician, and the mental strain of the surgeon in capital operations, 
furnish evidence of greater and more prolonged nervous tension. 
Without attempting to argue this point, for it must be admitted tlat 
in exceptional cases the strain is greater, the fact must be recog- 
nized that the dentist, from the nature of his occupation, cannot 
have any respite during the working hours of the day. This means 
more than mere labor; it is an unbroken effort of the mental and 
physical powers of the operator in almost constant conflict with 
similar disturbed relations of the patient. The interchange of psy- 
chical influences, under such circumstances, is but little understood ; 
but the fact is well known that one nervous patient will exhaust the 
operator more in one hour than a day’s work over those of a quieter 
character. Standing, as most do, from eight or nine o’clock in the — 
morning until four or five in the afternoon, without proper food, 
perhaps a glass of milk hastily swallowed, or entire abstinence, and 
day after day meeting all sorts of conditions of men, women, and 
children, the women all nerves, and the men all impatience, and the 
children all frightened, what, I ask, is to be expected? A few have 
the happy faculty of so ordering their work that it seems to leave 
no bad results ; but the average man cannot do this, and he arrives 
at the end of each day with the mental and physical organization 
in torture. The pinched expression of his face, the sunken look 
about the eyes, the intense fatigue, are indicative of great nervous 
depression, and point directly to a minor manifestation of shock. 
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Let this be continued day by day, month by month, and how many 
years do you suppose it will be before the over-strained nerves will 
yield, and fail to perform their proper function in regulating the 
circulation by keeping up the tonus of the arterial system ? 

As I look back over many years spent in professional work, I 
eannot help recalling many familiar faces that have passed away, 
all too early, from their active work. As I marshal them before 
me, 1 remember bright young lives wrecked before they had scarcely 
begun to develop. This, while undoubtedly true of all callings, has, 
it seems to me, more notable cases in ours. When it is observed 
that the depressed condition I have referred to eventually may end 
in centres of inflammation in important organs—lesions that do 
not explain themselves, an everlasting feeling of weariness that 
never finds rest—all directly traceable to the continuous strain of 
routine professional work, it is time to pause. Is the picture over- 
drawn? I think not. The fact is familiar to all of you, and, doubt- 
less, comes nearer home to many. What does it mean when the 
dentist throws himself down at the close of his day and, as he ex- 
presses it, is “utterly worn out?” What does it mean that, month 
by month, he feels less and less able to perform the routine work of 
the office? What does it mean when, in after years, he may be 
- forced to seek other occupation, or yield up a portion of lis speci- 
alty? What does it mean that our profession is largely made up of 
young men? We are familiar with the old doctor, with the old 
lawyer, with the old merchant ; but the old dentists are so few that 
one is tempted to ask, ‘“‘ The fathers ; where are they ?” Examples 
are so numerous of this condition among dentists, that I would 
simply weary you with the telling; and I will, therefore, give one 
or two as illustrations. My mind reverts to one very familiar to 
me in former years. From eight in the morning until eight in the 
evening, of the long days of summer, he stood closely by his chair. 
Elaving partaken of a late dinner, he would throw himself down on 
the lounge, and lie as one in a profound collapse. This was the 
almost unvarying habit of years. His periods of relaxation were 
short and far between. He died at middle life of paralysis. An- 
other I recall with a large practice. He never knew when to stop. 
His friends exhausted their powers of persuasion, myself among the 
nwmber, without result. In time he too came to be a wreck, and 
shortly thereafter passed on into the unseen. But why multiply 
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cases; you understand as well as I that the primal law of the or- 
ganization is that there is a limit to the powers of all the organs of 
the body, and that activity and rest are alike essential to healthy 
growth; but strain means weakness, and weakness means ultimate 
death. 

The effect of anesthetics in producing shock has not been 
alluded to, except incidentally, by any writer that I am aware of; 
but I am convinced that they furnish the conditions and produce 
results that simulate shock very closely. J am satisfied from my 
observations on persons and myself that all the symptoms of true 
shock may be present on the return of consciousness, and that this 
may last for days. The patients complain of great weakness; the 
face is pale, indicative of defective circulation, and the general 
appearance simulates collapse. Some years ago [had nitrous-oxide 
adm: istered to myself by one skilled in its use. Though quite 
familiar with the administration of anesthetics, I had never inhaled 
this agent, and commenced the inflation of the lungs with de- 
termination to watch the physical effects if possible. The result 
was a profound narcosis as far as the body was concerned; but a 
very acute ability to analyze all sensations mentally. At no time 
were the reasoning powers obscured; nor was the extraction felt 
physically. While there were some curious psychic effects observed 
in this operation, the point that impressed me the most was the 
subsequent influence upon the organization. The shock was so 
marked that for two days afterward I found my strength was in- 
adequate to the slightest exertion, and it was weeks before the nor- 
mal condition was resumed. The personal experiences of an acci- 
dent, some years previous, followed by collapse, were vividly 
recalled; as they were the same in kind, if not in degree. 

Prof. C. N. Pierce, quoted by Dr. Litch (System of Dentistry), 
writing of the case of a Dr. K who had a number of roots ex- 
tracted under the influence of nitrous oxide, says of him that he 
was aman of good health, weighing two hundred pounds. After 
the extraction he went to his place of residence, distant but a few 
blocks, where he remained for some hours, feeling very much pros- 
-trated, his face having an ash color, and his circulation not resum- 
ing its normal condition for some hours. Within ninety days he 

‘lost forty pounds in weight, which was never recovered. He 
eventually died of disease of the kidneys. lam perfectly aware 
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that this condition is ascribed to the asphyxiation of the blood by 
nitrous oxide, and that one authority asserts “that during asphyxia 
there is produced a veritable shower of sugar in the blood,” pro- 
ducing diabetes, or aggravation of that disease if present. While 
this is probably true, it does not explain my own case or that of 
many others. 

The limits of a paper will not admit of an extended examina- 
tion of this or those heretofore adverted to. They are, as stated at 
the beginning, only suggestions, which, I hope, may lead to 
thoughtful consideration. 

DISCUSSION. 

Dr. Chupein—I quite agree with Dr. Truman in his views 
about the worn-out feeling which we frequently have after protrac- 
ted operations, as I was suffering from this kind of ‘ shock” when 
my day’s work was ended. We often tax our strength in attending 
to more patients than we are able; yet, when people come to us suf- 
fering, and seek relief at our hands, we are prone to do this in the 
desire to do all we can for them. 

Dr. Sudduth—There is one interesting phase of the question to 
which I have given considerable thought, and that is the peculiar 
effects of psychical influences. The mind certainly has a marked 
influence over the body in the performance of its functions. I re- 
member, when studying in the hospital at Vienna, the case of a 
servant girl who came to the hospital complaining of a tired feel- 
ing, and who for four weeks proved an entire enigma as to the 
nature of her disease. Neither did the autopsy reveal anything. 
Our only clue was her history as recited by her friends, which was 
that two years previous she had been led astray, but had borne up, 
under promise of marriage, until within a few days previous to her 
admission to the hospital. Her decline and final collapse resulting 
in her death was attributed to the news coming to her notice of the 
marriage of her betrayer to another woman. Another case was 
chat of a young lady who received word of the death of a near rela- 
tive while at the dinner-table, when she had eaten heartily. Imme- 
aiately the function of digestion was stopped,and the food remained 
in her stomach undigested for a long time, and it required a regular 
course of treatment to relieve the system of the undigested food. 
That was an instance of the mental action inhibiting the function of 
digestion. The third case occurred in my own family. I filled some 
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small cavities for my little girl at my old office in Bloomington, 
Ill., this summer. They were quite sensitive, but she was brave, 
and while they were only filled temporarily, yet the strain was such 
as to cause an appreciable rise in temperature that evening, although 
the child was perfectly healthy. In practice, I never made an ap- 
pointment for longer than one hour or an hour and a half. The change 
of patients is refreshing to the operator, and not so tiresome when 
confined to short engagements. There is a magnetic interchange 
from patient to operator that must be taken into account. 

Dr. Thomas—I was greatly interested in Dr. Truman’s paper, 
particularly so, because he recognizes the effect of shock in dental 
operations. Many dentists, formerly more than at present, seem to 
have no consideration, personally, for the patient, and I can endorse 
heartily Dr. Truman’s suggestion that the time of sittings be short- 
ened for patients of certain temperaments and nervous conditions. 
My specialty, as you all know, is extraction, and I have repeatedly 
had patients present themselves, who were amply able to pay for 
dental care, and who have spent large sums upon the preservation 
of their teeth, and yet their mouths were in a deplorable condition. 
They would come with the full determination to have their teeth 
extracted as they became troublesome, and declare that under no 
circumstance would they submit further to the strain and shock of 
dental manipulation. I know of several instances, but one in par- 
ticular, of a young lady who, every time she went to the dentist for 
filling, would go home and remain in bed from three or four days to 
a week. Iam happy to say that this difficulty has been largely 
removed since the more general introduction of plastics for 
fillings. 

Dr. Truman speaks of the effects of shock in extraction, which 
we all know is a serious matter; and when not using an anesthetic 
it is, no doubt, better to proceed cautiously, and do no more than 
the patient ought to bear; but when nitrous oxide is used, I do not 
agree that division of the operation is advantageous. I sometimes 
have patients sent to me with directions from their dentist or phy- 
sician to extract only one or two teeth at one time, instructing 
them to return in a week or so to have a like number extracted, and 
so on until all that are condemned are removed. I do not think 
this is the best course. When a patient is under an anesthetic, it 
does not matter whether you take one or a dozen out; and it has 
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been my experience that a patient will endure the larger number all 
at once a great deal better than by dividing. The immediate effects 
show very little, if any, more symptoms of shock, and the relief of 
mind at having the operation completely finished adds a buoyancy 
to their nervous system which hastens recovery, while, on the other 
hand, they have the inconvenience of the sore places, and the con- 
stant dread of having to go through the ordeal again. This causes 
such depression that I have found it advisable more than once to 
defer extraction until conditions became more favorable. 

This would tend to demonstrate that preceding nervous excite- 
ment and dread in anticipation of an operation are as depressing to 
some nervous conditions as the actual operation. 

Mention is made of a case cited in the American System of 
Dentistry of a robust man declining rapidly in health after taking’ 
nitrous oxide. It is said that he lost forty pounds of flesh in a 
short space of time, and finally died of diabetes. I doubt very 
much that the gas caused the disease in his case. If it will do so 
in one, why not in another? Just think of the thousands upon 
thousands who have now taken nitrous oxide, and how extremely 
rare is a charge made that it has acted injuriously. I have in my 
own practice had a few complaints of supposed ill effects, but I have 
never met a case which was not readily and satisfactorily accounted 
for otherwise. 

Dr. C. N. Pierce—I have had great pleasure in listening to Dr. 
Truman’s paper. We cannot too strongly urge the necessity for 
short sittings in our operating chairs. One hour to one and a half 
is my limit, except in very exceptional cases. Protracted opera- 
tions not only weary, but exhaust, the nervous force of both patient 
and operator. The essay tells the story plainly and emphatically, 
and its admonitions are valuable to our patients and ourselves. 

Dr. Faught—The paper of Dr. Truman is certainly a valuable 
addition to our literature on the subject, and is one that concerns 
both our patients and ourselves. In discussing the subject I will 
divide my remarks into three heads. First: Shock to those under 
operations.— We are too prone, I think, simply to place patients. in 
the chair without administering where particularly indicated, as is 
our right, medicinal agents both before and after the operation for 
the reduction of the nervous strain. I have been at fault in this 
myself, but for the past two years have given the matter careful 
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study. We ignore the powers which lie in the course of proper 
medical treatment, and rely too much upon the supposition that 
the patient will recover physiologically. Second: Shock to those 
under anesthetics —Dr. Truman spoke of extracting six teeth at a 
time—that is all very right. In my opinion, we have no right to 
extract any teeth in Philadelphia without first recommending the 
patient to take the gas as administered by our skilled specialists. 
It is a grave question whether we should, as_ practitioners, do 
otherwise, knowing patients will suffer from it, when we have a 
remedy for them. In Philadelphia this branch is reduced to a 
science, and we do best for our patients when we recommend them 
to the services of a specialist. Third: Shock in regard to our- 
selves.—The symptoms of this are only too familiar to us. There 
is, however, one boon we too much neglect; that is sunshine. We 
enter our offices with lights before the sun is up, and leave it after 
it has set, thus losing the stimulating action upon the pores and 
general system. We take the shady side of the street, and avoid 
the sun whenever possible. Out-of-door exercise may be indulged 
in with great benefit; but best of all is sunshine, which we as den- 
tists sadly neglect. It is our duty to sun ourselves more. 

Dr. Guilford—I am pleased to find that Prof. Truman has 
brought this important subject before us, and that he has treated 
it in such a scientific and practical manner. It is a matter that 
largely concerns both our patients and ourselves. Fortunately we 
do not confront the condition, so far as our patients are concerned, 
nearly so frequently as we formerly did, and this is due to greater 
enlightenment on our part, together with improved methods of 
operating. Dr. Thomas thinks that it is largely due to the greater 
prevalence of plastic filling; but to my mind the change in the 
methods of tooth-restoration in general practice have had quite as 
much to do with it. Where the operator formerly spent from four 
to six hours in building up a tooth-crown with gold foil, he now 
makes the hollow crown in his laboratory, and simply mounts it in 
his office. Most of the work of restoration in its various forms has, 
of late years, been transferred from the office to the laboratory, 
with a corresponding physical gain to both patient and operator. 

Dr. Thomas has also spoken of the use of nitrous oxide gas as 
a preventive of shock. There can be no question of the fact that 
an anvesthetic, especially a mild one like nitrous oxide, will gener- 
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ally prevent shock that would have occurred without it. Many 
years ago a girl came to me to have a tooth extracted without gas. 
The tooth being a lower one I placed her in an ordinary chair, so 
that I could stand back of and over her. Before I had grasped the 
tooth she was taken with an epileptic fit. After recovery, I placed 
her in my operating chair, administered the gas, and extracted the 
tooth without any unpleasant results. 

The question of shock also has its subjective side from a dental 
standpoint. We ourselves are subject to it ina mild form, although 
we do not like to give it that name. Instead of working until we 
are wearied, and then ceasing, most of us are apt to continue until 
we are exhausted. Our collapsed condition at the close of the day 
shows that our system has suffered from shock, and, where kept up 
from day to day for a long time, cannot fail to injuriously affect us. 

There is another form of “ shock,” to which the essayist has 
not alluded, although he must be familiar with it; for it seems to be 
growing more prevalent each year. Itssymptomsare: Flushing of 
the face, protrusion of the eye-balls, and a singular elevation of the 
eye-lids. In addition, the tongue and vocal chords are affected, 
causing the afflicted person to utter strange sounds and speak in 
an excited manner. There are some peculiar and characteristic 
features about it. One is that it does not always immediately fol- 
low the operation that was the occasion of it. It may manifest 
itself at once, or it may follow only after a considerable time has 
elapsed. Another peculiarity about it is that the effects of the 
shock do not always manifest themselves in the individual for 
whom the work was performed, although they often appear in some 
other member of the same family. When a child has been the pa- 
tient, the shock is ‘usually noticeable in the father; and its occur- 
rence corresponds exactly in point of time with the arrival of the 
bill. 

Dr. Bennett—I am very much pleased with the paper. This is 
a subject that has received too little attention. In operating we 
always inflict some degree of pain or excite the fear of it, the one 
being about as bad as the other when patients are young or ner- 
vous. Hither pain or fear or both may produce some degree of 
shock or exhaustion. It is just as important with children to allay 
their fears as to relieve pain. The best thing we can do for many 
of these at the first sitting is to help them to get rid of their fears. 
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It ts trite, but may be well to mention that the best means at 
all times to avoid shock and undue dread of the dental chair is to 
begin with the simple and least sensitive operations. We all know 
the good effects of first cleaning the teeth, especially with new pa- 
tients. As for the others who may be fearful, or not capable of 
much endurance, we must, of course, depend on short sittings and 
a judicious use of remedies for sensitiveness in any of the tissues 
invaded by our operations. 
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INCIDENTS OF PRACTICE. 


The regular meeting was held at Justi’s Hall, Thirteenth and 
Arch Streets, on Saturday evening, December 1, 1888. 

President Kirk in the chair. | 

Dr. C. N. Pierce—A bout three weeks ago I implanted the left 
superior lateral incisor, and although it is early to predict results 
yet, to-day it has the appearance of being in every way satisfactory. 
There is nothing especially worthy of note in the case, save that 
the patient had been wearing an artificial lateral attached to the 
cuspid, with its base resting upon the gum without protection. 
The constant pressure had caused absorption, not only of the gum, 
but also of the labial process, so that the tissue was quite deficient. 
An incision was made in the gum so as to protect it as much as 
possible. Then, with some drills obtained through the kindness 
of Dr. Kirk, a hole of suitable size to receive the root of the 
selected tooth was made, and the tooth inserted and retained with- 
out ligatures, the slight twist or curve in the root being sufficient 
to hold it in place. 

In drilling the process a small piece of the apical end of the 
original root was found, but in no way interfered with the progress 
of the operation nor with its ultimate success, judging from its 
present appearance, which is only slightly marred by a deficiency 
of gum on the labial surface. 


I would like to ask, are we not every year more indebted to 
antiseptics? The use of mouth-washes preserves the teeth and 
prevents the progress of decay. During the last two or three years I 
have had very good results from antiseptic washes, and I am satis- 
fied that in persons between eight and twenty and in adult life, 
where there is a tendency, it modifies the progress of caries, and 
will protect our work and protect us. Years ago I used to speak 
slightingly of mouth-washes. I thought powders were better than 
washes, but am convinced that if properly prepared, free from 
foreign substances, they are an advantage in the preservation of 
the teeth. 

Dr. Jefferis.—A case presented itself to me a few weeks ago— 
a wisdom tooth, that from its position could not erupt. It was in 
the mouth of a gentleman about 30 years of age, who had 
suffered quite a while with neuralgia. He had splendid, large 
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teeth, and had, at the advice of a dentist, his left superior wisdom 
tooth extracted, from the supposition that crowded teeth caused 
the neuralgia. This, however, afforded no relief. He fell into my - 
hands about three weeks ago, and upon examining the place where 
the tooth was I found a single root, which I removed, and found it 
to be the root of a wisdom tooth. In searching further with an 
excavator, I observed by sounding away up on a line with the roots 
of the other molar teeth what appeared to be a crown of a tooth. 
I extracted the second molar and found a fully developed wisdom 
tooth, with a long root, which was the cause of the neuralgia, and 
which I also extracted. It was acase of a second wisdom tooth 
in the same place. _ 

Dr. H. C. Register—As it is desirable to keep a record of the 
implantation cases, [report one performed upon Prof. P ,of Jef- 
ferson Medical College, this city. He had been using an artificial 
crown upon the right superior lateral for several years, but was un- 
fortunate enough, while in Europe this past summer, to fracture the 
root longitudinally ; and as the crown was very short, the teeth strik- 
ing directly upon their cutting edges, I deemed it best to try implan- 
tation in preference to using plate or bridge, and extracted the root 
and inserted a natural tooth at the same sitting. The operation 
differed a little from the ordinary implantation operations, as there 
was a natural socket already formed, but not of sufficient depth 
to receive the tooth; and I deepened it, and after disinfecting and 
filling canal of tooth, forced it into position under pressure of a 
wood cushion forcibly malleted into position. There was little or 
no mobility about the tooth after its insertion. The operation was 
followed with little soreness, which disappeared after the third or 
fourth day, except when pressure was made. There was a little 
mobility during these several days of soreness, but no disposition 
for the tooth to elongate. After the seventh or eighth day, in 
response to tapping, there was no soreness, and the sound indicated 
direct union with the bony tissue. The gum festoon lies as per- 
fectly as upon any of the other teeth. There was no issue of pus 
following the operation, and after the fourteenth or fifteenth day 
the patient used it as he would any of his other teeth. 

I wrote to Professor P in regard to his case, and received 
the following reply : 

‘“T have not the date of the ‘ planting,’ but for nearly a month 


Incidents of Practice. 181 


after I was occasionally painfully reminded of the new tooth. 
However, by the end of the month it seemed firm, and gradually 
all sensitiveness upon moderate pressure disappeared. The tooth 
now is almost as useful as its predecessor, even in its best days, with 
only a little discomfort when very firm pressure is made in eating ; 
but this discomfort is only trivial and temporary.” 

Dr. Kirk.—Whatever may be said of tobacco on moral 
grounds, there is certainly a retarding of decay in the teeth of 
those who use tobacco, whether it be smoked or chewed. I draw 
attention to it because it is an instance of an antiseptic material in 
the mouth giving indisputable results in the arrest and retarding 
of caries. If one antiseptic will do it, why not another ? 

Dr. James Truman.—It seems to me that Prof. Pierce has 
touched an important question. Antiseptics will, without doubt, 
occupy a leading position in the therapy of the future. This is 
true of dentistry at the present time. The large number of micro- 
organic forms found in the oval cavity lead to the inference that 
disease, both general and special, should be met and combatted. 
Pathogenic forms should be destroyed before they have time to 
enter the general circulation. Very. little attention is paid to this 
in general practice. Antiseptics will be freely used in sick rooms, 
but the mouths of those exposed to contagious diseases are proba- 
bly never looked after. The time is certainly coming when the 
condition of the mouth will be examined by the general practi- 
tioner with more care than he does now the sanitary state of the 
sick room. My view is that if an antiseptic be used regularly two 
or three times a day, and especially at night before retiring, there 
would be but little to fear from contagion through the atmosphere. 
It is not, I think, necessary that a germicide be used; the inhibit- 
ing property of many agents may be quite sufficient, and if used in 
the form of spray, as recommended by Dr. H.C. Register, the 
effect must be better, not only in the mouth, but in the air-passages, 
where it can be applied effectively. 

Dr. Register.—Dr. Truman kindly referred to the spray appa- 
ratus used in my practice. It is really wonderful to note the bene- 
fits to those who use an antiseptic through an atomizer. When 
patients come to me semi-annually or annually I notice that in 
mouths that with the greatest difficulty were kept in good condi- 
tion formerly, and in which is now used the atomizer, there is a very 
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decided improvement. The word decided hardly expresses it. The 
mouth is clean and the surfaces of the teeth are clean. The places 
(boundary lines) that are protected by fillings are cleaner than 
ever I have known them to be since I commenced practice. Among 
simple ansesthetics recently recommended is oil of peppermint— 
children are very fond of it, the taste being like candy, and these 
little people, as well as older patients, have no difficulty in forming 
habits ot using the atomizer and washing away these gummy sub- 
stances that cling in the interstices of teeth, and which, in my 
judgment, are the principal cause of caries, being the medium in 
which bacteria reside and luxuriantly grow, while feeding upon the 
oral environment and decalcified tooth matter, acidulating and de- 
generate organisms being coincident. 

Dr. C. N. Pierce—I would like to ask Dr. Sudduth whether in 
his investigations he has found an antiseptic that is best for all 
cases? | | 

Dr. Sudduth—While I have given considerable attention to 
the subject, I am not ready to report. Of the three classes of 
antiseptics required in the mouth, I am satisfied that bichloride of 
mercury is the best we can use in root canals, where no deleterious 
results can arise from its use. Then for a stimulant antiseptic, we 
have carbolic acid. Il have not yet decided upon one for daily use 
in the mouth. Hydronapthol has been recommended, also silica- 
‘ fluoride of soda with its different combinations of zinc and bismuth. 
My investigations have not progressed sufficiently to unqualifiedly 
recommend any ofthese. Silica-fluoride of soda inhibits the develop- 
ment of moulds and fungiin general. Oil of peppermint, winter- 
green and cinnamon make good antiseptics and are not objection- 
able when used in the mouth. 

Dr, Kirk—-Listerine is a very agreeable antiseptic mouth wash. 
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TENTH ANNIVERSARY MEETING. 


The Tenth Anniversary of the Society was held at Association 
Hall, Philadelphia, December 12th and 13th, 1888. 


Wednesday, December 12th. 


The meeting was called to order at 2.30 Pp. M. by the President, 
Dr. Edward C. Kirk. 

Prayer by Wayland Hoyt, D.D. 

An address of welcome was made by Prof. Charles J. Essig, 
-of Philadelphia, one of the charter members of the society. | 


Gentlemen:—It becomes my duty, as it is my great pleasure, to 
extend to the guests of the Odontological Society of Pennsylvania, 
a sincere welcome. 

It seems fitting that we should thus celebrate the tenth anni- 
versary of this society for the importance of the work of a decade 
of activity and usefulness, of such an organization, cannot well be 
overestimated. 

To say that it is an occasion for congratulation would but 
feebly express the sentiments of those who have watched its growth 
from its foundation. 

Inaugurated at a period that marked a distinct impulse in 
dental affairs, it did not escape the opposition that usually greets 
such enterprises ; but its ten years of successful growth abundantly 
show that at its organization it met an existing want. 

A society like the Odontological is a vehicle by which, through 
the reading of valuable papers, discussions, criticisms, clinics and 
demonstrations, a large amount of practical information reaches 
the profession at large. 

The progress of dental art and science would of course be 
more rapid, if it were possible for us at a glance to recognize and 
separate the merely speculative from the practical ; but amongst 
the methods and theories brought before our societies at their 
monthly meetings, the two are often nearly equally represented. 

“It has ever been the practice of mankind to let the wheat and 
the tares grow, and bring forth their fruit together,” and it isa 
healthy sign when men organize, and meet regularly for the pur- 
pose of garnering the one and rejecting the other, or stirred by a 
zeal to be of use in their day and generation, to freely impart the 
knowledge and experience which comes to them in their profes- 
sional duties. : 

It emphasizes the difference between the past ci the present, 
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for the fraternal instinct, which leads men to seek intercourse of 
this kind and with this object, did not exist in the early days 
of our calling, or else it was held in abeyance by less worthy 
motives. 

Free interchange of ideas and publicity, such as are afforded 
by the societies on the one hand, and the dental journals on the 
other, are essential to the development of a specialty, which draws 
from the arts and sciences, whatever in the practice of its various 
branches it finds useful. 

In the earlier days of dentistry, valuable discoveries must have 
been made many times, without the profession acquiring thereby 
any new fact. : 

Indeed we are often reminded of the disposition of “ those old 
fellows,” ‘to steal our modern ideas,” when some young member, 
consumed by a desire to achieve fame, describes his latest discovery, 
only to find that it had been done perhaps before he was born. In- 
deed, there is hardly a method of recent adoption of which this 
cannot be said. It is true of both bridge work and implantation, 
the two most important of the recent contributions to dentistry. 

To prevent new discoveries from being either lost or too fre- 
quently invented, there must be just such a combination of favor- 
able circumstances, as we have in our societies and journals. 

Among the members of our profession will be found some of 
an inventive turn, and we may also have others equally useful 
though perhaps less praiseworthy, whom we shall designate as 
appropriators, and while we have not asked our visiting brethren 
here because, ‘ having found out pretty thoroughly what each 
other knows,” we want other fields and pastures new, yet Philadel- 
phia has long been distinguished by extraordinary activity, in 
discovering the value of novel methods and appliances, so that I can 
assure you that anything new exhibited here will not be ‘“ wasted 
on the desert air.”’ 

But be this as it may, the fact remains that no matter in what 
way the new theory, device or fact, gets before the society, it be- 
comes through its agency the property of the professional world, 
and humanity is benefitted thereby. 

There are other directions besides the discussion of methods 
or scientific problems, and the general aim of preventing the 
intrusion of unsubstantial theories, in which our dental societies 
can be of great use. Their fundamental object being the general 
good of the profession, it would seem perfectly proper, and in 
keeping with its legitimate function to scrutinize the present 
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system of dental education, providing it does so impartially and 
without fear or favor. It would not be true to its own interests, 
if it did not feel dissatisfied with any system which does not give 
promise of the highest possible attainment. 

But, gentlemen, these are thoughts that naturally present 
themselves to one whose pleasant duty it is to open this anniver- 
sary session, with a cordial greeting to our guests who have joined 
us in the celebration of a decade of our existence, devoted to the 
interests of the profession to which we owe allegiance. 

I presume the honor of extending a formal greeting to you 
fell to my lot, because Iam not supposed to be given to lengthy 
speeches; indeed the large number of essays, discussions, and inci- 
dental work which will come before the society, forbid such en- 
croachment upon the time, short enough at best, which has been 
reserved for the purpose. 

Let us endeavor to make this meeting one of pleasure, as it 
surely must be in the opportunity to social intercoure which it 
offers, and of profit in the evidences of professional advancement 
which will doubltess be exhibited here, that our guests may carry 
home with them pleasant memories of the 12th and 13th of Decem- 
ber, 1888. 

Dr. A. L. Northrop, New York, made a very happy extempo- 
raneous response but which, on account of the absence of the 
reporter, was not obtained. 


Evening Session, 8 o’clock, P. M. 

Lantern exhibit, illustrating Dental Histology and Pathology, 
by Drs. R. R. Andrews, Geo 8. Allen, and W. X. Sudduth. 

Dr. Andrews presented the subject of the development of the 
teeth, dwelling upon the formation of calco-globulin. 
| Dr. Allan showed. photo-micrographs of artificial and natural 
decay, and the micro-organisms causing the destruction of tooth- 
substance. 

Dr. Sudduth illustrated the subject of inflammation in non- 
vascular tissues, using photographs of a large number of specimens 
of pathological ivory. 

THE ETIOLOGY OF DENTAL CARIES. 
BY GEORGE S. ALLAN, D.D.8., NEW YORK CITY. 


Mr..President and Gentlemen :—It was with much reluctance 
I accepted the kind invitation to appear before you to-day with a 
paper on the subject announced. Lack of new material and time 
to redress old matter would seem to have been sufficient excuse for 
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my hesitation, and then, again, you have probably had rather more 
of dental caries of late than you may think to be a proper allow- 
ance. I was, however, told not to write much and that a short 
summary would be all sufficient as an introduction to the lantern 
views which would interest greatly and would be new to most of you. 
With this understanding, I undertook the task. 

Some able workers and writers think that in the main the 
problem of dental decay has been solved, and profess to be able to 
demonstrate their position—in fact, say they have demonstrated it, 
and point with much pride and certainty to the proofs. What are 
they? Let us as briefly as possible look at them. 

In order to anticipate a certain class of objections let me here 
state that no reference will be made to the so-called-indirect-pre- 
disposing causes of dental caries, but I will admit them at once 
and give them a prominent place among the factors promoting 
tooth destruction. Crowded arches, imperfect and faulty develop- 
ment, cracks, fissures—et id genus omne—of promoting conditions, 
do unquestionably invite decay, but they do not in any way pro- 
duce it. Keep away the active agent or agents that destroy the 
teeth, and the most faulty set of teeth will last just as long as the 
most perfect. Alter the conditions by introducing the active 
agent or agents and at once all is changed. Where the opportuni- 
ties for destruction are the greatest, there will decay proceed most 
rapidly, as a matter of course. 

Practically all agree on two points: Ist. That dental caries 
invariably commences on the outside of the tooth; and 2d, that an 
acid or acids begins the work of tooth destruction. So much only 
is common ground. The radical differences lie (1.) in accounting 
for the presence of the acid in the oval cavity, and (2.) in estimat- 
ing the resistive power of the tooth itself, whether it be dead or 
alive. The real bone of contention is whence comes the acid and 
why does it make cavities in tooth structure instead of uniformly 
eating it away on all surfaces. 

I will call your attention to two theories only. The one has 
been denominated “The Germ Theory,” the other, for want of a 
better term, I will call the ‘ Protoplasmic Theory.” Dr. Miller, of 
Berlin, is the author of the first, and Drs. Abbott and Heitzman, 
of New York City, of the latter. To the first I will especially 
invite our attention, for the reason that it is complete in all details, 
and thoroughly accounts for the conditions as found in the mouth. 
To the second I will refer only briefly to show you that it is 
fallacious from the foundation up. 
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I premise by saying that the germ theory is the only theory 
ever presented to the profession that is grounded on a demonstra- 
tion from begining to end, and from which every possible source of 
error has been eliminated by the most careful and painstaking series 
of experiments. It accounts for nearly every phase of caries ; shows 
whence comes the acid that first dissolves the lime salts of the 
teeth; clearly explains how the animal basis substance is after- 
wards destroyed and shows how, per force, cavities or pockets are 
formed in the teeth. 

The actual presence of an acid as a commencement or initia- 
tive step in the process of decay being acknowledged Miller shows 
us whence it comes, names it and points out the little organism at 
work manufacturing it. All other investigations have depended on 
guess work mostly to account for it. In brief, it is lactic acid that 
does the work and it is one of the waste products of bacterial life 
in the presence of a fermentable substance. It is one of the so- 
called ptomaines. Only a few bacteria eliminate this acid in grow- 
ing; but let it be produced and brought into contact with the lime 
salts of the tooth, chemical action at once takes place. The lactic. 
acid supplanting the phosphoric and carbonic acids of the tooth and 
forming soluble salts. Fresh supplies of food for the bacteria are 
constantly obtained from the sugars or amylaceous matters in the 
mouth,and so each little crack or break in a tooth, or other spot 
difficult of access, and hard to keep clean, becomes a focus of 
destructive activity; a little acid manufactory as it were. Were 
it not for the constant absorption of the acid by the lime salts of | 
the tooth forming lactate of lime, bacterial life, in a cavity, would 
soon cease. They would be smothered in their own waste products |, 
and die, as naturally as we would die were we compelled to 
remain in a close room in the presence of the waste products of 
our life, viz., the carbonic acid from the lungs, the urine from the 
kidneys and the feces from the bowels; but the lime salts act the 
part of scavingers for the bacteria and keeps their garden in good 
condition. The acid first formed commences the cavity, and as 
solution of the lime salts takes place the bacteria follow after, 
penetrating and enlarging the dentinal tubuli. 

In advance of the bacteria, there is always to be found a zone 
of semi-decalcified dentine. Exactly what the ptomaines is that 
completes the work of tooth destruction, breaks down the animal 
basis substance, is yet to be determined; but it is also a waste 
product of bacterial life. Up to the date of the publication of Dr. 
Miller’s researches and experiments, the constant presence of 
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micro-organisms in the carious dentine was generally recognized 
and some writers had even more than suspected that they played 
an important part in tooth destruction ; but is was the good fortune 
of Dr. Miller to be able to demonstrate the correctness of the 
suspicion and to remove all doubts by showing how they did their 
work and from whence they derived their power. 

So far, the labors of Dr. Miller might be called analytic; but he 
went further and synthetically silenced opposition. He took a 
freshly extracted, healthy, bi-cuspid tooth and sterilized it com- 
pletely by heat, employing about 300° or 320° Far. All germs, or 
spores of germs, were thus destroyed. The tooth thus treated was 
cut into small pieces—some very thin—placed in a tube containing 
a pure cultus of the bacteria, constantly found in decaying teeth, in 
the presence of a non-fermentible fluid, and some in the same fluid 
to which a fermentible substance had been added—beef extract 
being the former, and beef extract plus two per cent. of cane 
sugar, the latter. Both tubes were then placed in a suitable warm 
chamber and the effects noticed. In the first, though the bacteria 
flourished, no change was observed in the portions of tooth placed 
therein. There being no fermentation, no acid was found; in 
the latter, however, a pronounced action was apparent in a few 
days, and the pieces on being removed from the fluid were found 
to be soft and pliable and could readily be cut with a knife 
or razor. ‘Two or three weeks maceration showed that disintegra- 
tion and destruction of the substance of the tooth was rapidly 
going on. Thus far in all respects, so far at least as the first stages 
were concerned, the action was similar to that observed in using a 


weak solution of chromic acid—the acid commonly employed in 


the laboratory for softening teeth, preparatory to section cutting. 
The sound healthy pieces of teeth thus decalcified were transferred 
to an ordinary freezing microtome and sliced, stained in the usual 
way and mounted in balsam, and then placed under the micro- 
scope for examination. The preparations thus obtained were found 
to resemble in a most marked manner those made from natural 
caries. In fact, so close was the resemblance, that the most expert 
microscopist could not tell the one from the other. In all essen- 
tials they were counterparts. In both are to be found the germs 
in the distended tubules. In each there is the same breaking down 
of the matrix and the formation of pockets or caverns by the 
fusing together of the tubules and bacilli. In each there is to be 
found, in advance of the germs, the zone of semi-decalified dentine. 
To this last fact I would draw special attention, it being of vital 
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importance in comparing the two. Thus, a complete demonstra- 
tion of the bacterial origin of caries was established. A prepara- 
tion in my possession might be called the caries puzzle. It con- 
tains three slices of carious dentine. One, natural, from a living 
tooth; one, ditto, from a dead tooth, and the third, artificial caries. 
All have the same characteristics and it is impossible to tell them 
apart. 

In artificially produced caries there is no possible explanation 
of the result brought about other than that it is due to lactic acid 
generated by the growth of the bacteria in the fermentable mixture 
into which the portions of sound teeth had been placed. On the 
screen, this evening, I will have the pleasure of showing photo- 
micrographs taken from both natural and artificially produced 
caries, and you will be able to judge for yourselves how accurate 
my statements are. You will,at the same time, see some specimens 
of the finest expert work in lantern slides, made with high power 
objectives, in the world; and will with me give all praise and com- 
mendation to our good friend and our honored brother, Dr. Andrews, 
of Cambridge, for his most successful efforts in our behalf. Lately, 
I have seen a letter from Dr. Miller, who pronounces them 
unequalled. 

So much for the first division of my subject. As to the 
second, Dr. Abbott published in the Cosmos, in 1879,a series of 
papers on caries of the human teeth, to which now, though it may 
seem rather tardy, I wish to take exception, not, however, for the 
first time. I would not at this late day call your attention to it, 
but for the fact that more than one effort has been made of late to 
keep it alive, especially at the union meeting at Louisville last _ 
August; a full report of which was published in the Cosmos and | 
INDEPENDENT PRAcTITIONER. I must ask the author’s pardon for 
giving a new name to his theory, still I think the one I have 
chosen, “‘protoplasmic theory,” is most appropriate; and I believe 
all will agree with me, and for this reason: Dr. Abbott himself says, 
vide Cosmos, Vol. XXI, pages 57, 58: 

‘“‘ Before entering upon the consideration of the subject, how- 
ever, I wish briefly to recapitulate what has recently been dis- 
covered by Dr. C. F. W. Bodecker in the minute structure of human - 
teeth. The reasons why I do so are, that not only my own 
researches are corroborative of Bédecker’s discoveries, but a full 
understanding of the morbid processes is possible only upon a 
correct knowledge of the normal conditions. 

“The dentine is traversed by innumerable canaliculi, which 
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ramificate both toward the enamel and the cement. Each canali- 
culus contains a delicate fiber of living matter, which is in direct 
connection with the protoplasmic formations within the pup cavity, 
with offshoots of the cement corpuscles, and the fibers between the 
enamel rods. Every dentine fiber sends innumerable delicate coni- 
cal threads through the cavity of the canaliculus into the basis 
substance between the canaliculi, where a very minute network of 
living matter is present, uniting the dentinal fibers with each other 
throughout the whole tissue of the dentine. The basis substance 
is analogous to that of bone, therefore glue-giving, and at the same 
time infiltrated with lime salts. Around each dentinal canaliculus the 
basis substance is denser than between the canaliculi.” , 

As that portion of the text referring to the enamel is rather long, 
and as the theory from its frequent repetition is well understood by 
the profession, a brief statement of its nature only will be given. It 
is that throughout the enamel, between the rods and running across 
them, there is to be found a reticulum of living protoplasmie 
threads and that this reticulum is in direct connection with a like 
formation in the basis substance of the dentine and cementum, and 
through these latter with pulp and circulatory system. 

The meaning of the above is that the protoplasmic net-work 
* theory of Drs. Bodecker and Heitzman is the basis on which 
Dr. Abbott builds his theory of dental caries. A word or so 
about this protoplasmic theory, to begin with will be appropriate. 

Now I take it that a theory as far-reaching as this is should 
have a deeper and broader foundation than the tpse dixit of one, 
two or even three men. It should be capable of substantial proofs, 
and the proofs should be forthcoming to any intelligent, careful 
observer asking for them. The more soif they give a new dress 
to an old friend, and change his shape so that we fail to recognize 
him. Let me state, unhesitatingly, that the beautiful pictures ex- 
hibited by Dr. H. (vide Cosmos, Vol. XXIX, page 259) cannot be 
exhibited under the compound microscope, ‘and are without exist- 
ence, so far as their slides are concerned, in either enamel or den- 
tine; and I here challenge them to produce any preparations in 
proof of their theory that I cannot, by the first microscopists in 
the country, show to be without value for their support. 

So much for the protoplasmic theory, now as to Dr. Abbott’s 
theory of caries which may be found in the Cosmos, Vol. XXI, 
page 58,and which is briefly summed up as follows: caries is an 
inflammatory process which begins by a chemical disintegration of 
the tooth substance, the irritating action of which produces a reac- 
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tion upon the living matter, protoplasm, in the tooth. The micro- 
organisms, which the author freely admits, are a constant accom- 
paniment, are the sequence, and not the cause of caries; The main 
cause, according to Dr. Abbott, is a vital action, and the disinte- 
gration of tooth substance is due to a retrograde metamorphosis in 
the tissues. 

It would be easy to multiply arguments as to its improbability 
from the nature of protoplasm itself, but I content myself here 
with the simple assertion that the preparationsdo not show what he 
says they show, and fail to substantiate in any degree his theory. 

Allow me once more to refer to the specimens themselves. 
Shortly after listening to Dr. Abbott’s paper, I applied to him for 
a loan of his preparations, as I wished very much to see and study 
them. Hight or ten were most kindly placed at my disposal, and I 
took them home to my microscope. This was some ten years ago. 
My disappointment was great. Let me here state that I went to 
work on them with a mind unbiased and ready to accept any truth 
they might show me. What I saw was simply this: overstained 
specimens; broken-down tooth-substance in which it was simply 
impossible to differentiate the elements or tissues ; masses of micro- 
organisms and debris of all kinds, but none sharply defined. Is 
this an overdrawn picture? If it is, let him produce his slides to © 
disprove it. 

I want to go into the subject a little further and from another 
standpoint. 

Let me draw your attention to the paragraph in Dr. Abbott’s 
article in which he attempts to account for the presence of the 
acids that first attack the teeth. The attempt is a surmise or sug- 
gestion only, based on no experiments or proofs whatsoever. It is 
that, in the main, they are generated from the decaying material 
retained in exposed places in the teeth, and the most important role 
is given to meats in their various stages of putrefaction. Now, as 
a fact, free lactic acid can only be derived from meats by the con- 
version of sarcolactic, which is more or less a constant element in 
muscular tissue, into lactic, by the aid of some ferment. But the 
amount of acid which can be accounted for in this way is exceed- 
ingly limited, and by no means meets the wants of the case, and 
we cannot but think it would have been wiser on the part of the 
writer had he omitted it. Mills and Underwood, in their experi- 
ments, subjected sound teeth to the action of the products of putre- 
faction in meat for weeks and months, but without perceptible 
results, and finally abandoned their work in disgust, and gladly 
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threw away their material. Another point, appealing at once to 
the daily observation of you all against the idea that putrefactive 
conditions can affect the teeth, may be drawn from dead teeth 
in which the pulp has been allowed to remain a length of time, 
exposed to the fluids of the mouth. Here you have putrefaction 
pure and simple; but you do not find it accompanied by caries, 
although everything is favorable: dead, rotting animal tissues in 
immediate contact with tooth-substance. It should be found here, 
if anywhere: that is, if putrefying animal matter ever produces 
caries. There can be then not the slightest foundation for this 
supposition—not enough to warrant attention; and, even if it were 
so, alkalies are also formed at the same time, and in quantity more 
than sufficient to neutralize any free acid. 

It would be impossible, without either preparations or lantern 
slides made from them, to go into anything likea careful analysis of 
Dr. Abbott’s paper; so I hasten on to the general summary. He says: 

‘In enamel, caries in its earliest stages is a chemical process. 
After the lime salts are dissolved out and the basis substance lique- 
fied, the protoplasm reappears and breaks apart into small, irregu- 
jarly-shaped, so-called medullary or embryonal bodies.”’ In sober 
earnest, let me ask you how can this be? According to Dr. Heitz- 
man, in living enamel the protoplasmic threads are exceedingly 
minute, and chemical analysis proves that the actual amount of 
animal matter in it is only some four per cent. at the maximum. 
_How then can the protoplasm reappear? Hither the great bulk of 
the enamel is but an allotropic condition of protoplasm—and there- 
fore enamel is protaplasm pure and simple, and needs but the vivi- 
fying presence of an acid to manifest itself, or else the small 
amount contained in the threads must grow prodigiously. But. 
whence can it draw its nourishment? Not from the blood, for the 
tooth, dentine and enamel is non-vascular, and the Doctor cer- 
tainly would not say the nourishment came from the decomposed 
food and matter contained in the cavity? . If he suggested such a 
thought, he would at once destroy his own theory. But his expres- 
sion is, “the protoplasm reappears.’’ Then it never could have 
been dead, or otherwise it would not be the original protoplasm. 
Here we face another difficulty. In all the various papers pub- 
lished by Drs. A. B. and H., they take the ground that both den- 
tine and enamel are formed by the direct conversion of the odonto- 
blasts on the one side into dentine, and of the ameloblasts on the 
other into enamel. It would seem then—I want to be careful in 
my expressions, that these tooth-forming cells, having been con- 
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verted or transformed into something else—something certainly 
different in its nature from the original protoplasm, would find 
some difficulty in returning to their original medullary or embry- 
onal condition. The puzzle is too great for me. So much for 
their theory of decay as found in enamel: Now what of that found 
in dentine? of which Dr. A. says: 

“Caries of dentine consists in a decalcification, and in 
turn a dissolution of the glue-giving basis-substance around the 
canaliculi as well as between them. The living matter contained 
in the canaliculi is transformed into nucleated protoplasmic bodies, 
which, together with protoplasmic bodies originating from the 
living matter in the basis-substance, form the so-called indifferent 
or inflammatory tissue.” (See Cosmos, vol. xxi, p. 179.) 

“Caries of a living tooth therefore is an inflammatory pro- 
cess, which, beginning as a chemical process, in turn reduces the 
tissues of the tooth into embryonic or medullary elements—evi- 
dently the same as, during the development of the tooth, have 
shared in its formation—and in its development and intensity are 
in direct proportion to the amount of living matter they contain, 
as compared with other tissues.” (See Cosmos, vol. xxi, p. 179.) 

A similar condition to that found in enamel, but more pro- 
nounced, is thus stated by Dr. Abbott to exist in caries of dentine. 
As there is no question as to the relatively larger amount of animal 
matter to be found in the dentine compared with enamel, we would 
naturally expect to find in the dentine more positive proofs of inflam- 
matory conditions provided any such existed; but, as I stated 
before, my microscopic examination of his slides utterly failed to 
substantiate his theory. No such thing as medullary or embry- 
onal elements could be distinguished. 

I would draw your attention to the fact that both enamel and 
dentine are non-vascular and not influenced by the circulation; 
therefore no true inflammatory conditions can exist. Search your 
works on pathology from beginning to end, and you will fail to find 
any inflammations described that are not in a greater or less degree 
dependent on the circulation for their inception and continuance. 
Cut off any organ, or a part of the body, from the circulation and 
you cannot, in such organ or part of the body, bring oninflammatory 
changes. Decomposition and death will follow, but unaccompanied 
by inflammatory conditions. Dr. Abbot admits this when he says, 
under the title of aphorisms: Cosmos, vol. xxi, page 180. 

“The medullary elements, owing to want of nutrition and to 
continuous irritation, become necrosed, and the seat of a lively new 
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growth of organisms common to all decomposing organic material.” 
The italics are mine. : : 

Of course, so far as the transmutation of the bases substance of 
the dentine into embryonal or medullary elements is concerned, 
the same difficulties exist as in the case of enamel; nor are they 
a whit less powerful. KEmbryonal elements can only be derived 
from pre-existing embryonal elements, and such growth can only 
take place in the presence of the proper conditions of food supply 
and life activity. Both of which are here absent. It is true the 
contents of the tubuli is living matter, but hardly embryonal or 
protoplasmic. It is matter that has been derived, formed, from 
protoplasm. The effect of the acids producing decay would be to 
destroy living protoplasm as a first effect, and the plugging up of 
the tubules by micro-organisms, acknowledged by Dr. Abbott to 
be universally present, would cut off all possible connection be- 
tween the living pulp and the seat of decay. Think of it a minute 
what are we called upon to accept as sound pathology. A. dense, 
mineral tissue formed, as they say, by the direct conversion of 
embryonal tissue is acted on by an acid, which dissolves the min- 
eral elements and immediately it is changed into its antecedent pro- 
toplasm. Dead matter changed into living matter, and that with- 
out the intervention of living matter. The whole theory is certainly 
new and depends on new laws to sustain it. In the whole domain 
of pathology we have nothing like unto it. 

At first sight it would seem strange that the phenomena 
attending caries of dead pulpless teeth should receive so little con- 
sideration at the hands of the founders of the inflammatory theory. 
Dr. Abbott alludes to them only incidentally, making them of se- 
condary importance. In one place he says: ‘‘ The decay of artificial 
teeth, either human or ivory, in all probability runs either an acute or 
chronic course, according to the amount of lime salts infiltrated 
into the glue-giving basis substance.” In aphorism No. 8, he says: 
“In dead and artificial teeth, caries is a chemical process assisted 
only by the decomposition of the glue-giving basis substance of 
dentine and cement.” In the main, he would have us look upon 
caries in these cases as of a chronic nature. The truth is that 
there are no marked differences discoverable in the carious process 
whether it attacks either living or dead teeth. In both cases, 
there is the same formation of cavaties, relatively the same rates 
of progress, and under the microscope, in prepared specimens, the 
same display of distended tubules filled with micro-organism; the 
same advanced zone of semi-decalcified tooth substance preceeding 
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the germs, and the same cavernous breaking down of tooth substance 
as the animal glue-giving basis substance melts down under the 
continued action of the bacteria-produced ptomaines. These facts 
alone would seem to furnish an all-sufficient answer as to whether 
the inflammatory theory ought to live or die. 

Summing up I would say that the germ theory is the only 
one so far that clearly and satisfactorily accounts for the acid; the 
prime agent in tooth destruction. The inflammatory theory simply 
begs this question or offers a lame hypothesis. 

The germ theory alone can repeat out of the mouth the pro- 
cesses that go on within the mouth, and produce an artificial caries 
simulating perfectly the natural caries of the teeth. 

The germ theory fully explains the distended tubules always 
found in dental caries and the broken down basis substance. The 
inflammatory theory is silent as to the distended tubules, and might 
as well be as to the breaking down of the basis substance and the 
formation of cavities in the dentine of diseased teeth. 


DESCRIPTION OF PLATE FOR DR. ALLAN’S ARTICLE ON 
DENTAL CARIES. 


The photographs from which this plate was made were taken by Dr. R. R. 
Andrews, of Cambridge, Mass., and are wonderfully clear and distinct considering 
the power employed. They have not been equaled so far as the writer knows. 
The process employed for duplicating them (photo-gravure) simply reproduces 
the originals, and gives exact representations of the tissues without retouching, or 
any change whatever. All personal equations are to a certainty, therefore, re- 
moved. Many points had to be thought of in selecting the photographs; the 
purpose being to combine in one plate, as far as possible, a pictorial history of 
dental caries. To accomplish this some things most interesting had to be left 
out, and a method of arrangement adopted not as satisfactory as would have been 
possible had more cuts been allowed. This will be particularly noticeable in the 
groupings of the bacteria in the first figure, four plates being combined in one, 
and inthe apparent lack of physical similarity between the figures of natural 
and artificial caries in long section. It would be easy to duplicate Figure 3 from 
artificial caries slides. It would also be quite easy to find the counterpart of 
Figure 5 from natural caries; but it seemed wiser to show to the two varieties 
rather than to seek for exact similarities. Figures 4 and 6, however, show the 
same characteristics, The extra shading in No. 6, between the distended tubules, 
is owing entirely to the mode of preparation of the slide; 4 was taken from 
a single, stained slide; 6 from a double stained one; 3 and 5 are practically alike, 
the bulbous expansions (c) in 5 alone differing from 3; but, as stated, these same 
bulbous expansions are found in natural caries, and are due to peculiarities in the 
teeth affected, not to any differences in the process. To fully appreciate the plate 
the reader should refer to some of Dr. Miller’s original articles. 
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No. 1, x 1200. As it was found difficult, except in one or two solitary in- 
stances, to photograph the bacteria in situ, pictures were taken from the pure 
cultures of the bacteria, and four of these are here grouped together. 

No. 2, x 1200. Cross and longitudinal sections of healthy dentine, taken 
where the tubules attained their maximum diameter. These pictures are extra 
fine, and show beautifully (1) the diameter of the tubules; (2) the thickness of the 
sheath of Neuman; and (8) the relative amount of space occupied by tubules and 
their contents to the inter-tubular dentine. 

No. 3, x 1200. A long. section of dentine in a case of natural caries taken 
from the periphery of the teeth: (a) single, distended tubule; (b) two or more 
fused together ; (c) one of the branching canaliculi, also infiltrated with bacteria. 

No, 4, x 1200. Cross sections; natural caries: (a) three tubules fused to- 
gether; (d) single, distended tubule; (c) tubules fusing together to form a cavern 
or pocket. 

No. 5, x 600. Long. sections; artificial caries. It will be noticed that this 
picture has only half the amplification of the others: (a) single tubule enlarged; 
(5) two fusing together; (c) a bulbous expansion in two tubules. Whether these 
expansions are caused by the walls of the tubules at these points being weaker 
than at others, or by a plugging up of the tubules in some way, it would be 
impossible to say. 


No. 6, x 1200. Transverse section; artificial caries: (a) single enlarged 
tubule; (5) four tubules fusing together. The shading between the tubules is 
a photographic effect due to the double staining. 


DISCUSSION. 


Dr. W. A. Atkinson, New York City—lI rejoice in the progress 
that has been made; but my joy is taken away when [ see assump- 
tion of wisdom take the place of facts. It is difficult to speak of 
the specimens, for there are only a few in an audience like this who 
are acquainted with them. Those who have never done this work 
and developed such specimens are unable to know from the screen 
the beauty and excellence of the work, even when it is well pre- 
sented. The weakness of mankind is to pronounce matters as 
finalities when their investigations have not fully settled the sub- 
ject. If we but hold ourselves within Jimitations of what we do 
see and know, and discriminate against that which is uncertain, we 
would make more sound progress, 

Now it was said by Dr. Sudduth that there was no blood in 
the cornea. There is more blood than named in text books. He also 
said that the lymph spaces in the cornea under the inflammatory 
process became enlarged, until red blood corpuscles could pass 
into them and give the appearance so often seen in conjunctivitis. 
How do they get into the lymph spaces? Do they come from 
the main tract or from a capillary? I put this to persons who 
want to get at the solid truth with regard to inflammatory action. 
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To go back to the time when the specimen first shown, the left 
superior lateral incisor with a depression on its lingual surface and 
a small cavity in the emamel was cut, from that time I know 
George S. Allen has done excellent work. He cut that for me in 
Cleveland, O., about 1855 or 1856. We have grown a good deal in 
our work, but we stand exactly where Richard Owen stood, pro- 
ducing appearances that we cannot interpret. I want to develop 
that sort of investigation that knows no compromise until the 
truth is revealed. 

Dr. C. N. Pierce, Phila.—So fully am I in accord with the 
paper read by Dr. Allan, that I have little pleasure in any effort I 
may make to criticise it. Buta remark made by him and repeated 
by Dr. Sudduth seems to leave an impression upon the audience 
which I would like to modify. The non-vascular condition of the 
dentine is spoken of so positively that its organic matter and cir- 
culating system is quite ignored, yet simple experiments will test 
the prominence of both. A tooth placed in chromic or other acid 
for but a limited time becomes decalcified,and consequently flexi- 
ble; this, the organic element of the tooth which is left, maintains 
much of its original contour though minus its original density, from 
the loss of its lime salts. A freshly extracted tooth, weighed and 
then thoroughly dried, will have been found to have lost perceptibly 
in weight, and on being again immersed in a liquid much of this is 
regained. This experiment tests quite satisfactorily the permea- 
bility of this dense tissue, and again the changes which take place 
in the color of the teeth, both physiologically and pathologically in 
their nature, are still further evidence of its possibilities in this di- 
rection. If these organs are so readily permeated by a fluid, then 
why not their vitality, sensibility and density, all be more or less 
under the influence of a vital fluid furnished by or emanating from 
the vessels in the pulp and peridental membrane, vascular tissues 
which hold the teeth in close connection with the arterial and ner- 
vous system. Does not every skilled operator recognize the vary- 
ing sensibility of the dental tissues under different systemic con- 
ditions? Does he not also recognize a difference in density at 
different ages? While the language or tests of the books justify 
the expression, ‘“‘ non-vascularity of the dental tissues,” yet accur- 
ately or critically speaking, it is in my judgment quite incorrect, 
and for the reason above illustrated that we much recognize vital 
and physiological changes which are constantly taking place dur- 
ing the life of the tooth. I know this has been doubted by some 
most excellent observers, but the evidence in my judgment is 
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against them. In this most valuable paper Dr. Allan has given us 
beautiful illustrations of the etiology of dental caries, and in doing 
so has displayed influence or function of certain forms of bacteria. 
Now, while we recognize the harmful influence of these, and their 
essential presence in the progress of dental caries, we at the same 
time should not forget that there are innumerable other living 
forms or organisms in the oral cavity which are not only not harm- 
ful, but benign. They are mess-mates and not parasites in any 
sense of the term; among these are the lepthorthinx buccalis. 
Where there is pabulum organism will fine a habitat, and their 
multiplication and influence varies with their protection and food. 
When I think of the labor and expense bestowed by Drs. Allan, An- 
drews, and Sudduth in the preparation of these papers and speci- 
mens or illustrations—of the months and years of thorough and 
earnest effort, and of the result in illustrating so clearly the origin 
and the development of the teeth through their various progressive 
stages, from the simple homogeneous structure to the complex and 
heterogeneous one—I am proud that I am a dentist, and firm am I 
in my conviction that there is a future for dentistry; that we have 
as yet seen but the beginning, what is being but prophetic of what 
is to come. : 

But, Mr. Chairman, what is most sorrowful is that in spite of 
or in ‘the face of all these beautiful illustrations in published text- 
books, we meet with statements long since exploded, statements 
begotten in ignorance and repeated and republished in the self- 
satisfied insufficiency of the author. 

_ In this evening’s work I have but one regret, and that is that. 
with such opportunities for knowledge there should be standing 
room for another dentist in this house. 

Dr. h. Rh. Andrews, Cambridge, Mass.—There are one or two 
points I would like to speak of, and although I shall have to differ 
somewhat from some here, I do so because I have reason for it. 

Some years ago, there occurred here in Philadelphia a very 
pleasant meeting of a few who were interested in histology. I think 
Drs. Black, Darby, Sudduth and Williams, among others, were in the 
room. I mentioned at that time the case of a tooth that came to me 
very frail, which I had filled with the old oxychloride of zinc, and in 
the course of two years I found instead of frail dentine it had become 
very hard. The tooth was entirely changed. I was much surprised 
to have Prof. Black tell me that there was no change in the struc- 
ture of the dentine of the tooth. I know that the tooth was: 
originally so soft that I could scrape off its substance with an 


Discussion. 901 


excavator. The tooth was afterwards filled with gold, and Dr. 
Black told me at the time that if I should make a section of the 
tooth I should find that the tubuli were not calcified, but were 
filled with fatty globules. 

We see superficial caries that have been stopped entirely in 
teeth of the first quality. There is a cavity, black or brown, that 
has been arrested by the reparatory action of the dentine. The 
color has been given by dead micro-organisms. I believe decay is 
arrested by some reparative action of the pulp. Instead of fat 
globules being found there, they are really globules of calcospher- 
ites, a first product of calcification. These tiny globules have been 
carried by some process into the tubuli of the dentine, and because 
of the life centre, the pulp, being so far from the periphery, it has 
not been able to carry out its full function. 

I believe that in teeth of the first quality, where the decay has 
been stopped by natural processes, it has been stopped by the cal- 
cospherites being carried to the point of decay or injury, and 
resisting the attack of decay, perhaps the partial, if not full calcifi- 
cation of the tubuli at that point. 

I think it is possible we may find in time that the white zone 
between the micro-organisms and the healthy dentine may not be 
partially decalcified, but may be a zone of resistance, I am by no 
means sure of this. Now, they say that the white zone may be 
seen in artificially produced decay. I have seen a few of Dr. Miller’s 
specimens, but have never seen this softened zone. He places a 
piece of tooth into a culture, but the micro-organisms attack it 
from all directions, and I do not think that we can come to any 
positive conclusions that there is a white zone there. 

There is certainly a certain amount of circulation through the 
tooth. There can be no doubt about it. It is not the same circula- 
tion as blood circulation, but there is a fluid and a certain circulation. 

Dr. W. H. Dwinelle, New York City—Will not our memory, 
referring to the past, help us out of this difficulty? We know that 
teeth have had the dentine injected until they were quite red, after 
a severe accident, showing that under heavy pressure the blood 
corpuscles become broken down. We know the diameter of a 
blood corpuscle is about g,'55 of an inch, whereas the diameter of 
the tubuli are about z5g55, 80 that blood corpuscles could not 
enter into the tubuli. That being the case, the theory in olden 
times was, when endeavoring to account for the teeth becoming 
red, that the blood corpuscles were broken down, and became so 
fluid that it was capable of carrying its coloring matter with it. 
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That was an old theory, and if it is a good one I do not see why it 
will not help us out on this question. 

Dr. James Truman, Phila.—I was surprised to hear Dr. Sud- 
duth make the statement that no dentine was formed except upon 
the odontoblastic layer. I question whether this assertion can be 
sustained, as it seems to me in confiict with known facts. There 
are several forms of dentine that by their development seem to 
antagonize the opinion that the formation of dentine is confined to 
the peripheral border of the pulp. The tubes in senile dentine are 
closed with a secondary formation, and are rendered translucent. 
In teeth thrown out of the jaw in earlier life the same appearance 
is frequently presented, the dentine exhibiting a perfectly trans- 
parent appearance, with an entire obliteration of the parietes of 
the tubes. Now what is the explanation of this? Moderate irri- 
tation will produce extra development of tissue, or, as I choose to 
formulate it, slight irritation produces extra development; exces-- 
sive irritation, destruction. This is perfectly illustrated in the 
abrasion of the cutting edges of the anterior teeth. In slow caries 
the conditions for reformation are always present, and the trans- 
parent zone, in my opinion, is the result. The investigations of 
Wedl, Miller and others do not seem to me to give satisfactory 
results. 

Dr. G. S. Allan, New York City—In reference to the point 
made by Dr. Pierce, I think we only differ on terms. It is quite 
difficult to make use of a definition that all understand alike. I 
think I agree with Dr. Pierce, and in the main also agree with Dr. 
Sudduth. 

As to what Dr. Truman says about old teeth and secondary 
dentine, I will say that as far as I can understand the observations 
of Drs. Miller, Black and Sudduth, and from my own observations 
upon many teeth sections which I have in my cabinet, I do not 
believe that the tubules do become filled up with secondary dentine. 
I think Dr. Sudduth’s explanation, while in the main theoretical, 
offers a very satisfactory solution to the question as to how the 
teeth change in character, appearance, and physical characteristics 
from youth to age, without the necessity of saying that there is an 
extra calcification. The filling up of the terminal ends of the 
dental tubules and canaliculi with a deposit of secondary dentine— 
granting such to be the case, would not, it seems to me, account for 
that extra hardness. There is not enough space in the tubuli 
to warrant that their filling up alone would account for this extra 
hardness and extra resistance to the instrument in cutting it. 
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I have quite a number of sections of teeth of old age, and one I 
will call attention to in closing. It is a section of a molar tooth from 
a person 60 years old. The section was made through the filling, 
and the tooth and the filling is shown in situ. Itisan amalgam filling. 
There is no question in examining that tooth, that the tubules are 
all open, because where the presence of the mercury in the tubules 
is not evident, the presence of air is perfectly plain to be seen; 
that section I have in my possession, and to my mind it proves 
conclusively that the dental tubules do not become fiilled with a 
calcific deposit. 


THE TREATMENT OF APPROXIMAL SURFACES. 
BY SAFFORD G. PERRY, D.D.S., NEW YORK. ; 


In response to your committee’s request for a paper on the 
treatment of approximal surfaces, I replied that,I could not hope to 
add anything to what is already known on that subject; that it is 
too late in our profession to make it interesting, and, at best, all I 
could write would be only a repetition of what I had already 
written. Your committee replied that in a profession that so taxed 
the time and energies of its members even those most alert would 
not, without this repetition, master all the details of so important 
a subject, and that for those who were not so alert there could be 
no hope of securing a complete comprehension of the subject 
except by just such repetitions. Your committee further stated 
that although so much had been done during the last decade to put 
the care of these surfaces on a scientific basis, yet the fact remains 
that throughout the world to-day, as shown by practical results in 
the mouths of patients, it is the exception and not the rule that the 
laws that govern these operations are understood and complied 
with. 

It was further suggested that if not undertaken in the interest 
of those already in the profession, it was still a duty to emphasize 
the importance of the subject for the benefit of those about to 
enter it. 

Not being able to deny the force of your committee’s reason- 
ing, and not wanting to refuse to respond in some slight way in 
return for the generous support your city has always given when 
New York has asked for contributions to her meetings, I finally 
consented to write a paper, but with the distinct understanding 
that I was to be indulged in repeating much that I had written 
before on the same subject. 
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At the very outset it seems a useless task, for it is not possible 
to add much that is new after the very careful and comprehensive 
treatment of the subject by Dr. Jack, in the American system of 
dentistry, to say nothing of several notable contributions to the 
literature of the subject during the last few years from the pens of 
such men as Drs. Bogue, Davenportyand Howe. And yet it is a 
subject so important that almost a book could be written on it 
without exhausting its interest to those who appreciate its sig- 
nificance. 

Some years ago I made a careful estimate from one of my 
chart books, and found that more than half my time had been given 
to the care of the approximal surfaces. It is probable that my 
experience has been so nearly that of others that it is safe to say 
that in practice to-day the care of these surfaces requires more 
thought and effort than all other dental work combined. With 
reference to the treatment of buccal or grinding surfaces there can 
be little difference of opinion. Methods may differ, but results 
must be the same. : 

But when we come to consider the treatment of approximal 
surfaces, the simple conditions are replaced by complex ones that 
are so various, that one must have had many years’ experience to. 
be able to master them in all their details. 

The first and most important question that is presented to the 
mind of every man who undertakes the care of approximal surface 
is the question of contour. There can be no evasion of this. 
question by one who desires to be equipped for the best work of 
the present day. 

I will not pause here to go fully over the ground of the old 
discussion of so-called permanent separations versus restorations... 
I may as well state plainly at the outset that I am an uncomprom- 
ising advocate of the restoration of the shapes of the teeth, as a 
general rule of practice. The reasons for this are so many that a 
long session would be required to relate them in detail ; and, more- 
over, they are so self-evident that it would seem to be a waste of 
time and an affront to your intelligence to go over them. And yet, 
as hinted by your committee, after all that has been so conclusively 
written against the pernicious habit of filing, and all that has been 
done in practical work by so many of our best operators in proof of 
the advantages of restorations, it still remains with many an open 
question, and to-day, throughout the world, if men’s opinions are 
to be judged by their works, there are a very large number of. 
operators,—many of whom we all know and respect, and some of 
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whom we love,—who are still so evidently bound by habit to the 
unconscious dangers and temptations of the old practice of filing 
that it would almost seem as if we were yet in the babyhood of 
our profession, so that, after all, it seems as if I must pause a 
moment to touch upon some of the dangers of the one practice and 
the advantages of the other, even if I betray my “ bias ” to the 
point of weakening my argument in your minds. This “ bias”’ is 
not of recent date. It is a slow growth, and as inevitable and 
unalterable as the conviction that two and two make four. In 
astronomy the “ personal equation” has always to be taken into 
account. Through powerful glasses, that greatly magnify the 
slightest variation of vision, no two observers can be found who 
can see and describe the heavenly bodies exactly alike. And soin 
our field of effort it cannot be expected that all should see with the 
same eyes, and differences of opinion must be expected on most 
subjects; but on this, which it seems to me is capable of distinct 
definition, I fail to see how there can be, if we really understand 
each other, a very wide difference of opinion. | 

Our opinions are the result of accumulated experiences, and 
one who has had long experience may, perhaps, lay claim to the 
privilege of speaking with some degree of confidence on such a 
subject as this. 

If I venture to sketch my experience in justification of my 
convictions on this subject, I trust it will be considered a legiti- 
mate means of argumentation, and not an egotistic desire to thrust 
myself into the subject. And it will be the only justification for 
the dogmatic tone this paper may assume. 

In order to make the points I desire to make I must refer to” 
and quote from a paper of mine on this subject, read in this city 
before the Odontographic Society of Pennsylvania, in 1870. In 
that paper I advocated the perfect restoration and, in some cases, 
the slight exaggeration of the shapes of the teeth. This will be 
shown by the following quotation : 


“Tf we take nature as our guide, and desire to attain to her perfection, it is 
evident that, between molars and bicuspids at least, the file should only be used 
as it may facilitate the operation of restoring with gold the lost shape of the 
tooth. * * * If there must be a departure from the natural form of the 
teeth, I would prefer in such cases the other extreme—that of leaving the gold 
in approximate cavities slightly projecting, so that it, and not the tooth, shall rest 
against the adjoining tooth, or the filling in the adjoining tooth, as the case may 
be. * * * I do not wish to be understood as advocating the building out of 
rounded knobs of gold between the teeth, so that they shall be held apart; but I 
would ask your attention to the propriety of packing the gold a little beyond the 
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original outline of the tooth and finishing up with thin, trowel-shape files and 
sickle-shaped scrapers, leaving the gold when finished quite as full as the tooth 
originally was, rather than pass between them a separating file, that would leave 
a flat, approximal surface. I should prefer a slightly unnatural fullness, rather 
than have a space, or an unaturally flat surface.” 


The point I wish to make by this quotation, and which I can- 
not make in any other way, is that a very large proportion of the 
approximal fillings made on this general plan before this was written 
are standing to-day, after twenty years’ use in good condition. 

This is stated in no boastful spirit, but with a desire to pre- 
sent the exact facts. A very large portion of the fillings made 
several years later, when I had become a convert to Dr. Arthur’s 
system, have since been removed, many of them at great cost of 
time and labor, owing to the difficulty of restoring the lost shapes 
of the teeth. If Dr. Arthur’s book had never been published and 
I had not been influenced by his earnest personaity, but had held 
to my early plan of restorations, my patients would have been 
saved endless annoyance and I should have had no dark period in 
my professional life to look back upon.. The publication. of his. 
book and the circumstance of making his personal acquaintance, 
followed by along and interesting correspondence with him, led 
me step by step to look with favor on his system, until I came to 
the point of making all the spaces described by him. I became so 
demoralized as to willingly destroy the shapes of the teeth that I 
had before guarded with jealous care. 

The result of that practice finally became a source of dis- 
couragement and mortification to me. Failures which formerly 
occurred only in reasonable numbers, under this system became 
surprisingly frequent. Irritation of the gums, and change of 
position of the teeth, which could not occur before, so frequently 
followed this practice that, after enduring it a few years, I was 
glad to return to the old one of the resortation of the shape of the 
teeth. Ihave continued this practice to the present day, and I ex- 
pect to continue it to the end. As I look back over the past 
twenty-five years I see so much to commend in it, and so little in 
the other, that there is left for me no other choice. Having been 
twice on one side of the question and once on the other, I feel 
entitled to speak with no little confidence. 

In 1870 the restoration of the shapes of the teeth was not com- 
mon practice. There was little to encourage one in that practice 
at that time. It was not unusual for the older operators, in ex- | 
amining a large contour filling, to probe along the cervical border 
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and with an ominous shake of the head predict that failure would 
follow there in a few years. But as a matter of fact failures have 
not followed in any considerable number of cases, even after all these 
years. These operators, taught by their experience to expect fail- 
ures at all the sheltered points, expected it here. They failed to 
see that a new set of conditions had been established by which de- 
cay was almost certain not to occur. But they could not be made 
to believe this, and it could not be proven until after many years,— 
except to those who had the faith that is born of enthusiastic and 
irresistible conviction. 

Fortunately, during that period when Dr. Arthur’s, earnest 
words—for he was as earnest as he was conscientious—had unset- 
tled my convictions, there were still many patients whose teeth I 
never touched only to restore them, and to-day they are the patients 
most creditable to me. Many of them have large contour fillings 
that cost pain and effort; but, once being done so that the teeth 
were held in position and the gums protected, the years come and 
go and the patients forget that they have teeth at all. This is no 
fancy picture, but can be verified at any time. In my own teeth 
are large contour fillings, described in the article from which I 
have quoted, and put in by Dr. Varney over twenty years ago. 
They stand untouched from the day they were finished, and can be 
seen to-day by any one who cares to examine them. They have 
been a priceless benefit and comfort to me, and they stand an elo- 
quent example of his matchless skill, and an unanswerable argu- 
ment in favor of the restoration of the shapes of the teeth. 

It is only after a long stretch of time that a just estimate can 
be made of the relative value of these opposing systems. It is 
easy to see that at first a clear gain seems to be made by making ~ 
permanent separations. It takes years before the evil is noticed. 
It was partly this delusion that led me to adopt it; and it required 
several years before I saw that I was treading on dangerous ground. 
It was at first'a great satisfaction to cut between molars or bicus- 
pids where a cavity was suspected, and to find it and fill it easily 
and quickly, and to flatter myself that the approximal surfaces were 
laid open so that they could be easily examined, and yet the gum 
but little, if any, disturbed. I could not then anticipate the slow 
change of position of the teeth; the disturbance of the festoons of 
the gums, owing to the loss of the bulge of the teeth that nature 
had designed to protect them; the recurrence of decay near the 
gum, causing the melting away of the shoulder that had helped to. 
hold them in position; the slipping of food through, against, and 
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under the gum; and, finally, the need of large fillings, that must 
now be made under most unfavorable circumstances. With the 
teeth tipped, the gums disturbed and sensitive, and the cavity ex- 
tending on the root of the tooth, the task is much harder than 
if the cavity had, when of fair size, been filled by cutting down from 
the grinding surface and making a contour filling which should 
be so shaped that it would stand firmly against the neighboring 
tooth, and of such size that its borders would be free, except along 
the cervical edge, when the teeth had settled to their proper place. 
If the cavity had been neglected until it had become large, if filled 
on the same plan, it would be still safer; because then the cervical 
border of the filling would have to go under the gum, and if prop- 
erly done, no further anxiety need be felt for it. 

If bie teeth chanced to be of good structure and the cavity 
small, how much better to spread them with a separator the thick- 
ness of a sheet of thin sand-paper, and cutting with small burs, or 
specially shaped, delicate excavators, from the grinding, lingual or 
buccal aspect, fill them with gold or copper amalgam, and allow 
them to go back to their natural positions, with their contour abso- 
lutely untouched. 

Following this plan, it would not be probable that a patient 
would come in saying, as one did to me some years after the 
Arthur aberration: ‘‘ This space between my teeth is giving me no 
end of trouble and annoyance, and I think there must be a cavity 
there. I have named it ‘Perry’s Chasm.’” Nor would there have 
been made to me the following remark: “Doctor, do you notice 
that on the left side, where many years ago separations were made 
between the back teeth, nearly all the cut surfaces have had to be 
filled; while on the other side, where no cutting was ever done, 
the teeth have never been filled and are still in good condition.” 

Only a few days ago a lady said tome: ‘Do you remember 
that many years ago you wanted to cut between some of my back 
teeth because you thought there were or would be cavities there, 
and mother begged you not to do it, and it was not done; and do 
you see that all of those teeth are still sound? Mother knew; did 
she not?” 

I tell you, gentlemen, mothers do know; the public knows, 
and you may reason with all the plausibility at your command and 
you cannot overcome the widespread, instinctive dislike of that 
practice. You may flatter yourself that you have made a good 
argument, and as the patient does not get up and leave at once, 
you go on with your cutting and filing. Buta year goes by and 
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your patient does not re-appear; he has quietly slipped away to 
some one of those men who try to leave the teeth as nature 
made them. 

The public calls this filing “ taking off the enamel.” It is 
more than that. It is taking off from the operator the armor of 
courage and confidence in his own ability to make his work a 
real blessing to his patient, and leaves him bare and unprotected 
against the temptation of doing hasty, botchy and inartistic work. 
The evil effects of this practice are not felt by the patient only, 
but indirectly by the operator, who becomes demoralized and ready 
to cut and hack with the reverence of a bull in a china closet, un- 
mindful of the fact that nature, in her constructive processes, has 
produced in the teeth of man a marvellous example of the adapta- 
tion of means to ends—of means by which a given amount of 
tooth material is distributed so as to secure a combination of the 
greatest amount of strength with the greatest amount of beauty 
of form and outline. The marvellously beautiful curves and out- 
lines that are shown by the teeth could have held the attention and 
fired the imagination of even Michael Angelo, who would have 
found in them examples of arches and abutments for his studies in 
architecture, and of models of grace and beauty of outline for his 
works of sculpture. * | 

The cusps of the teeth suggest Gothic domes, and half of a 
cross section of a bicuspid is a perfect model of a Romanarch. If 
the enamel could be taken off the dentine, as you would take a 
thimble off your finger, and could be viewed from the under side, 
it would present a series ofarches and domes that might well serve 
as models in construction for the great temples of the world. 

If the arches of a temple are made with bricks and stones that 
are laid so as to support the weight of the whole structure, it 
does not require a very lively imagination to see that the enamel 
prisms are also laid so that they may best support the weight of 
mastication. How long could it be expected that St. Peter’s at 
Rome would stand, if on opposite sides a huge Arthur disk should 
cut away the side walls and parts of the dome? It would have 
been before this a crumbling ruin, as countless numbers of teeth 
are that have been so treated. 

I venture the prediction that if Michael Angelo had been a 
dentist instead of one of the greatest artists and the greatest archi- 
tect the world has ever known, he would never have sinned against 
himself by mutilating a tooth. Inevitably he would have been a 
contourist, for his great soul would never have been content except 
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in the study and the reproduction of the perfect models that only 

nature—the source of all artistic inspiration—-sets. You may say 
that it is absurd to speak of Michael Angelo in connection with the 
teeth ; that he was a product of one of the great art periods of the 
ond, and that this is a scientific age, and the teeth must be 
studied from the scientific and utilitarian standpoint, This is all 
true, and yet in all candor I ask you where is there an instance in 
the whole range of art work where a close regard for the models 
that nature gives is followed by such utilitarian results as when the 
shapes of the teeth are restored. So that we must conclude that. 
Dr. Webb did not without reason invoke so often the spirit of the 
great master. 

To consider the subject further from this standpoint, it is 
safe to say that the public would not long tolerate an oculist. 
who snips off a part of the eyelid in order to operate more easily 
on the eye; or a surgeon who, in amputating a finger, cuts off an 
arm; and yet it will sit down in a comfortable modern dental chair 
and let the teeth be cut and hacked, and will try to believe it is all 
right, because the operator has the reputation of being a splendid 
dentist. 

The tooth might not be as valuable as the eyelid or as the 
arm, but it was modeled by the same Great Designer, and the dif- 
eins: is in degree, and not in kind. 

From the Bois when Dr. Dwinelle, in 1855, illustrated and 
described the method of restoring contours, and Dts, Atkinson and 
Varney, between 1860 and 1870, verified and extended that prac- 
tice to the present day, many attempts have been made to follow 
it by men who have not always succeeded, because they have failed 
to see the full significance of a strict restoration of contours, and 
_ have not always prepared their cavities so as to get free margins, 
and have not always built their fillings out so that when finished 
the teeth shall have firm lateral support and the gum perfect pro- 
tection. , 

To a certain extent, it is unfair to admit the testimony of such 
operators against contour-filling. The system of restorations is 
one that must be practised thoroughly if it is practised at all. 
Wherever contours are attempted, they should be made so as to 
touch at or near the grinding end of the tooth. Dr. Dwinnelle puts. 
the whole subject in a nutshell when he says: ‘ The teeth should. 
be made to impinge at their point of largest circumference.” There. 
can be no compromise here. Ifeven a slight space be left between 
them at this point, food will crowd through and lodge against the 
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gum, and cause all the annoyance of the worst kind of permanent 
separations. This is so important that I should go to the other ex- 
treme and say that it is unnecessary, and sometimes unwise, to fully 
restore teeth that, from a loss of a neighbor or a change in the oc- 
clusion, must eventually move slightly apart. I think it better to 
anticipate such inevitable and permanent change of position, and 
make at once a free parallel-sided space down to the gums; forsuch 
a space is less annoying than one wide at the gums and narrow at 
grinding ends of the teeth. 

You will see by this that I do not advocate contour for con- 
tour’s sake. However much we may admire the form of the tooth, 
and however strong our desire to reproduce it, this must not be 
done if it is not to the advantage of the patient. The utilitarian 
side of the question must always be considered first. I wish to state 
this with great clearness, lest it may appear that my bias is for con- 
tour in order to keep alive my reverence for nature, and to satisfy 
my love of form and outline. It must be admitted that this parallel- 
sided space, so made that the teeth do not touch and the food does 
not become impacted against the gum, is one that, if itcan be main- 
tained permanently, gives a good result. It is the only separation 
between the bicuspids and molars that, from my standpoint of ob- 
servation, can be justified. In effect, in avery modified way, it is 
like the extraction of a tooth. But the conditions do not often 
occur where it can be safely made. When free to move, the teeth 
migrate; and such a space as this must not be made unless the teeth 
will be held in place by the occlusion. Movement of the teeth is 
always in the direction of least resistance; and if they are cut and 
allowed to move, not even an operator of long experience can always 
tell where they will be found after a few years have gone by. The 
cutting between sound teeth in anticipation of decay, so loudly 
lauded by some operators a few years ago, was apart of the Arthur 
system, and will die with it. 

I have given some of the reasons why I am an advocate of the 
restoration of the shapes of the teeth. There are many more, and 
some of them are as important and convincing as any I have stated. 
In fact, there are so many reasons for that practice that, unless I deny 
the logic of experience and reject the evidence of my senses, there 
can be no choice for me but to adopt it. I cannot believe that my 
bias has led me to see the subject out of its true proportions; for, 
whatever the practice may still be, I hear from all sides strong ex- 
pressions of regret that Dr. Arthur’s book was ever published. And, 
by the way, is it not a curious fact that a man who had been one of 
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the first to discover the cohesive properties of gold, by the means 
of which the shapes of the teeth could be restored, should have ad- 
vocated the permanent separation of them? But even his faith in 
that system was not so strong as his book, to a superficial reader, 
would imply; and I could quote from his letters to me to show that 
the book was written for the profession as he knew it, and not for 
if as it might and would be. He was too honest not to admit that, 
for those who could and would make restorations, that that was the 
best practice. 

Some years since, Dr. E. J. Dunning, one of the most accurate 
workers ever known to the profession, said to me that it was the re- 
egret of his life that he had ever cut the teeth so much. And only 
a few days ago I had the supreme satisfaction of being strengthened 
and confirmed in my faith in this practice by hearing Dr. Benj. 
Lord, whose conscientiousness and earnestness are known where- 
ever the language is spoken, and whose enthusiasm for the art of 
saving teeth grows stronger and glows warmer with his advancing 
years, say that it was the regret of his professional life that he ever 
fell into the practice of cutting away and shaping approximal sur- 
faces in order to secure permanent separation after filling, and also 
that he advocated as well as practiced filling and shaping the teeth 
to prevent decay. 

I have had deep feeling on this subject for a great many years, 
and you must pardon me if I give utterance to the satisfaction I feel 
when I hear such words as these. And you must let me further ex- 
press the pleasure I feel in knowing that Drs. Dwinelle and Atkin- 
son, pioneers in this work, are here with us, spared to see the day 
when the irresistible tide of ripened professional judgment sets in 
their direction. 

If I have spoken severely of the injuries done to the teeth by 
the system of permanent separations, I must not overlook the fact 
that it is a system that has some merit, otherwise it never could 
have been so long and so widely practised. There can be no 
question that innumerable numbers of teeth have been saved 
by it. But those were the ones that ran the gauntlet and escaped 
the danger. And afterall it is this risk and danger that I want to 
see our profession freed from. 

We must also be careful not to allow a suggestion of harsh- 
ness in speaking of the early operators who practised the system. 
They did the best they could. They did not have the conveni- 
ences and appliances of the present day; and, moreover, sufficient 
time had not elapsed for them to see the evil effects of that practice. 
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Dr. Arthur, who did more than any other man to establish the 
system, must be spoken ofonlyin terms of respect; for he did in 
his day and in his way only what he thought was best for the pro- 
fession. Nothing would be more ungracious than to speak in any 
but the most charitable terms of these operators, who did not and 
could not do in early professional life what can be easily accom- 
plished at the present day. If we attempt to measure by too higha 
standard, where shall we find one of us who will not be too short, 
Let us overlook the past and be thankful for the bright future before 
us, remembering always that to be charitable and helpful to each 
other is to do most to advance the cause of our beloved profession. 

There is still another side to the subject that must not be 
allowed to pass without consideration. Partly by its own impulse 
the pendulum swings to the other side of its arc, and some of the 
best operators, repelled by the evils of permanent separations, 
have gone to the other extreme, and in their eagerness to restore 
the teeth have cut them away far more than necessary, and have 
given themselves and their patients needless trouble in restoring 
them. In my judgment this was an error constantly made by both 
Drs. Varney and Webb. If this can be justly said of those accu- 
rate workers of gold, with how much more force does it apply to 
those who follow the same plan, butare not such accurate opera- 
tors? Jam fully convinced that itis an error which I have many 
times committed, and it is one that any one may easily fall into if 
they have not come to have, what I will venture to call, reverence 
for the natural teeth. It is one that has been encouraged by the 
use of the dental engine and by the use of cohesive gold. A grad- 
uate of one of our colleges came to me with hardly a dozen exca- 
vators, and those of the most useless kind, in his outfit. He pre- 
pared his cavities mainly with his dental engine. It is not surpris- 
ing that a man like Maynard refuses to believe that modern den- 
tistry has made the progress claimed for it. A disheartening 
picture could be drawn if one felt inclined to contemplate the 
injury that has been done by confining operations on the teeth 
within such narrow lines. To ignore the advantages of soft foil 
and to be unskilled it it use is a misfortune to the patient, to the 
dentist and to the profession. The man is dwarfed who is not as 
ready to apply one system as the other. 

It would be better for our patients and better for dentistry if 
we could keep more in mind the idea that the human teeth are 
marvellous structures and worthy of the most patient and painstak- 
ing efforts of the most accomplished men in the world. 
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And whatever method is employed they never will be saved 
without this painstaking care. While the physical properties of 
gold remain what they are, it is useless to hope for any easy method 
of filling with it large cavities on the approximal surfaces of the bi- 
cuspids and molars. It always has been and always will be abS0 
lutely impossible to get a good result without hard work, so that in 
selecting the method we may as well dismiss at once the idea of 
finding an easy one. Thesearch for such a one has resulted in an 
immense amount of bad work. The search for a rapid one is equally 
misleading. Under the pressure of a large practice it has done 
more to keep my own work below the standard I could wish to 
work to, than all other causes combined. If plastics are used the 
same patient Gare is necessary, if we are to get good results. In 
the very nature of things there can be no easy way to permanent 
success of any kind. 

If I shall not weary you too much I will now give a few 
moments to the consideration of some practical points in operating 
on the approximal surfaces. 

The ideal filling on the approximal surface of a bicuspid or 
molar, is one that shall be large enough so that on close inspec- 
tion its margins shall be in sight, and thereby safe from capillary 
attraction on all sides except along the cervical border. But it 
shall not be large enough to be seen by the non-professional 
observer, nor shall it go under the gum, nor tend to weaken the 
great arch that connects the two domes or cusps of the teeth. It 
shall not be filed or finished down to a flat surface, but in outline 
it shall follow the contour of the original tooth. 

On such a protected surface decay is no longer possible, and 
it is not too much to say that such a filling renders the tooth safer 
than if it had never decayed and been filled at all. This filling is 
one that can very often be made. If the decay is very slight it 
will not be easy, and if the teeth are of good structure it will not be 
advisable to get the free margin. If it is extensive, it will not be 
possible to save the great grinding surface arch. 

The manner in which I make this ideal filling is by applying 
the dam, adjusting a separator—of the two bar pattern generally, 
as théy are more out of the way—and commence to turn the screw, 
giving a few moments’ rest between each effort. I then select the 
direction from which the filling will be introduced, and shape the 
outlines of the cavity in accordance with this general plan. If I 
enter the cavity from the coronal aspect I am very careful not to 
cut away too much of the grinding surface arch. If from the 


The Treatment of Apyroximal Surfaces.—Perry. 215 


lingual side, I cut the opening rather freely, in order to reach the 
cavity and to have the filling reach well out upon the lingual side, 
where its borders will be swept clean by the friction of the food 
and the washing action of the fluids of the mouth. 

Those cavities are not so easily reached and filled from the 
lingual side, but by the aid of large mouth mirrors the work is 
greatly simplified, by standing erect over the patient and working 
by reflection. 

If I decide to enter from the buccal aspect, I cannot cut so 
freely in entering the cavity, unless it is on the posterior surface, 
because of the danger of making a filling that would show. But 
though I feel constrained to make a smaller opening I have the 
advantage of being able to fill directly and easily into the cavity. 

These cavities I prepare with the smallest burs when the engine 
is used, and with delicate excavators of the spoon variety that are 
made with very flat and narrow shanks, and with such peculiar 
curves that every part of the cavity is easily reached. The idea of 
these flat shanks, which is embodied in both the excavators and 
pluggers I use, is one that I got from Dr. Darby. As will be easily 
seen, it gives the greatest amount of strength to an instrument 
that can be used through the narrowest space. Unless formed by 
decay, I make the under cuts in all cavities of this class very slight. 
I make a retaining pit at the distal end of the cavity, and then pro- 
eeed to fill with the very delicate pluggers here shown. Most of 
these pluggers swell at the ends in form of a bell. The ends are 
flat and have serrations as fine as can be made. For many years I 
have used pluggers with this peculiar swell at the ends for all forms 
of cohesive and semi-cohesive gold. They are particularly well 
suited for crystal gold, of which I use a great deal. This form of 
point runs through many of the pluggers I use for hand pressure, 
the automatic, the mechanical, the electric, and in heavier forms 
for the hand mallet. The shanks of some of the smaller ones are 
so slender that they can be used with the utmost precision through 
very narrow spaces. 

By the use of these delicate cutting and filling instruments, 
cavities can be prepared and filled from the grinding surface with- 
out imparing the strength of the great arch, or from the buccal side 
without bringing the gold out so that it can be seen except on close 
examination. In nearly all cases this can be done by the use of: 
the separator without previous wedging. If I can get space enough 
‘to allow a strip of thin sand paper to pass between the teeth I can 
generally fillthem so that when the separator is removed and the 
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teeth have returned to their places the edge of the filling can be 
just seen on all sides except along the cervical border. 

If the teeth are very soft and predisposed to decay, even small 
cavities, when properly prepared, are likely to become large enough 
to allow these free margins of the fillings. If the teeth are good it, 
is not necessary to get these free margins, although it is well to do 
so on the lingual and buccal side if too much cutting is not re- 
quired. Occasionally teeth will be met with where the conditions 
are all so favorable that it is not necessary to get a free edge on 
either side. To cut out the decay and to fill them accurately will 
be sufficient to render them safe indefinitely. 

Through many of these narrow spaces I use Watts’ crystal 
gold in very small pieces. It is a wasteful way in which to use 
gold, for many of the pieces will be dropped or injured before get- 
ting them in the cavity through so narrow a space, but this gold 
stays where it is fixed and is so soft and adjustable, and works so 
beautifully if used with these bell shaped pluggers, that I often 
waste time and gold in order to get the fine result that can be had, 
as I think, in no other way. Undoubtedly strips of soft or cohesive 
gold are more readily used through these narrow spaces, but the 
soft gold does not always stay where it is placed in such shallow 
cavities, and the cohesive gold is too hard and stiff. The crystal 
gold occupies a medium position between the two, and possesses 
the best qualities of both. Nearly all my professional life I have 
used crystal gold more or less, and I have never seen any reason 
to distrust it. It is not, however, a gold that will give good re- 
sults unless it is worked with very great care. Every piece must 
be fixed and condensed before another piece is added. If used in 
this patient way not much force is required, and an absolutely 
certain result may be expected. I am satisfied that those who 
have failed with it have used it in too large pieces and have ex- 
pected to get on too rapidly with it. 

Some of the small cavities in the back teeth I fill with amal- 
gam, and generally with very good results. During the last two 
years I have filled many of these with copper amalgam, and with 
excellent results ; excepting, of course, discoloration of the fillings. 
Whether this material will stand on these sheltered surfaces for 
long periods of time I cannot say. I have noticed a slight waste 
of the surfaces of some of my copper amalgam fillings, and I could 
not tell if it was due to mechanical wear or to a disintegration of 
the surface by galvanic or chemical action. If to the latter, these.’ 
sheltered surfaces may not prove favorable to them. 
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The advantages of this ideal filling are that the shapes of the teeth 
are perfectly kept; the great arch of enamel that binds the two cusps 
together is not broken, and yet by extending from the lingual to 
the buccal side, even if not to a free edge on the grinding surface 
border, the vulnerable part of the tooth is completely protected. 
It is well known that decay generally begins just above the point 
of absolute contact,—in fact, on the surface that would be covered 
by such a filling as this. Still another advantage is that the gum 
is not disturbed in the least. At the cervical border I do not cut 
under the gum as much as formerly, but I leave the diminishing 
enamel, whenever it can possibly be left, for 1 can never hope to 
carry the filling under the gum and finish it so as to get quite as 
good a condition of this easily inflamed tissue as when it rests on 
its native enamel. 

It must be remembered that in packing along the cervical 
border the force is applied directly against the enamel edge, and 
if it is always done by gentle hand pressure and with soft forms 
of gold, the enamel, which grows so thin as it goes under the gum, 
would not be shattered and destroyed, as it is almost certain to be 
if the mallet and cohesive gold are used. The delicacy of the 
small pluggers shown will indicate how gentle this pressure must 
be, as much force would be certain to break them. I have them 
made delicate partly to insure this careful use of them along this 
border. 

I want to call particular attention to this filling that I have 
ventured to call the ideal one. There are some very interesting 
facts grouped about it, and I cannot resist the impulse to sound 
the alarm in reference to a method of making these fillings, which, 
like the practice of making permanent separations, is full of temp- 
tations and dangers. I refer to what I have already alluded to 
and condemned, the habit of cutting boldly down from the grind- 
ing surface in order to get at the cavities, and to be able to fill 
them more rapidly and more easily. As with permanent separa- 
tions, though in nothing like the same degree, I speak with sad 
experience of this practice. In that early period before alluded to 
I used the Varney pluggers for most operations, and as they sre 
nearly all straight instruments, with heavy shanks, it was neces- 
sary to open freely into all cavities to be filled with them. It was 
also my habit then to use more cohesive gold than I use to-day, 
and of course this necessitated a free, wide opening into all cavi- 
ties. The result of this practice was, in the first place,a great 
deal of cutting, and in the second place a great deal of filling; and 
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then a great deal of finishing. And after it was all done, although 
there was great strength and promise of durability, yet there was 
a great mass of gold and an artificial condition that was not pleas- 
ing to contemplate. The result of that practice leaves many bi- 
cuspids filled on both approximal surfaces, the great arches gone, 
the fissure between the two fillings filled, and the great domes of 
the cusps standing alone, greatly weakened and ready to split off 
if a shot from a game bird or a splinter of bone from a chop is 
caught and wedged between them by the sledge-hammer blows of 
the lower jaws. The enamel does not coalesce in the fissure, so 
that the strength lies in what I will call the enamel rim around it. 
If this rim is cut, as is generally done in filling, even small cavities 
on the approximal surfaces, much strength is irretrievably lost, and 
the first step in the downward course of the tooth is taken. 

In these days of matrices there are great temptations to cut 
through this rim, even for the filling of small cavities. 

Separators, with all their possibilities for good in careful 
hands, must also come in for a share of blame here, for as men 
abandon the habit of preliminary wedging and depend upon the 
separator, in addition to the slight space that can comfortably be 
made with the screw, there is the temptation to take a little off 
from the grinding surface border of the tooth in order to reach the 
cavity and complete the operation at a single sitting. This is an 
ever present temptation, and is so potent ,that with firm teeth, I 
often guard against it by still resorting to slight preliminary wedg- 
ing with tape, two or three days before operating. 

Ifthe cavities are so large that this rim cannot be saved and 
the ideal filling made, then of course there is no escape from 
cutting boldly, and in ‘most cases to and including the fissure. 
There are not many cases where the fissure is reached that it is 
not best to cut it out to its extremity and fill it in connection 
with the approximal surface. If left unfilled it may cause a leak 
that will undermine the whole approximal filling. For some years 
past it has been my practice to save this coronal arch whenever it 
was possible, even if it involved more work and more care. And 
with children it is very common with me to open the permanent 
teeth with a separator, and cutting out the decay with the delicate 
instruments before mentioned, fill them with red gutta-percha, 
expecting to wait until the teeth have become more dense and in 
better condition to receive gold fillings. It issometimes surprising 
to see how many years these little ones will last on these sheltered 
surfaces, and without danger of wedging and displacing the teeth 
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from the expansion of the filing, as there is so little of it. Itis 
also surprising to note how the teeth improve in the meantime. 
But if the cavities are large this is often a wretched practice, as the 
expansion of the gutta-percha displaces the teeth so that if filled 
again with gold or amalgam there will bea long period of time 
when the space so made will give all the annoyance of those made 
by permanent separations. I have seen a few instances with adults 
where the teeth never returned to their proper places, and being 
beyond the reach of exaggerated contour fillings, gave no end of 
permanent trouble. If the approximal cavities are large and, I 
desire to use, for children or adults, a plastic other than amalgam, 
to avoid the above danger I use a little gutta-percha—sometimes 
amalgam—near the gum and fill the rest of the cavity with oxy 
phosphate. This method of treating approximal surfaces, first 
undertaken to carry patients over the spring until autumn, or from 
the holidays until the summer vacation, has so often exceeded my 
expectations that for many years I have adopted it as one of my 
means for regular and somewhat permanent treatment for young, 
soft teeth, and for frail and crumbling teeth of any age. If senile 
conditions exist I resort to it constantly. 

If there are dentists who make permanent separations because 
they doubt their own ability to make lasting contour fillings of 
gold, I think they would do better for their patients by adopting 
this plan; for by it they could easily preserve the shapes of the teeth. . 

It will sometimes happen, in opening into a cavity from the 
buccal or lingual aspect in order to save the coronal arch, that a 
very thin matrix of steel, platinum or German silver can be used 
to great advantage when adjusted and tied, as {shown jin a case I 
will hand around. If the opening into the cavity can {be a large 
one, this matrix is nearly perfect; but if the opening is small the 
matrix, however thin, takes up room, and is an obstruction rather 
than an advantage. 

It can be sometimes used to very great advantage in filling 
good sized cavities with soft gold in the molars where it is desira- 
ble to save the coronal arch. For amalgam, gutta-percha or oxy- 
phosphate in these places it is indispensable. Also for filling the 
approximal surfaces of the incisors with any material whatever when 
the cavities are opened from the under sidefit is of the very 
greatest value. The packing of crystal gold, No. 1 or 2, by hand 
pressure, into a cavity so prepared, standing upright over the 
patient and using such a reflecting mirror as is here {shown, is an 
operation that gives me more pleasure than any other operation in 
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dentistry. It is the easiest, as it is the most accurate way, in which 
such a cavity can be filled. The matrix prevents the possibility of 
the instrument slipping through, and the gold can be packed against 
the enamel borders in a manner to satisfy the most exacting. The 
bell-shaped points and nearly right angle curved instruments work 
to perfection here, as in so many other cavities. The form of the 
tooth is kept, and when the matrix is removed but little finishing 
will be required. A thin, flat, highly polished burnisher rubbed on 
a moist piece of soap, and carried with a firm hand along the edge 
of the filling, will leave a margin that will make one bless the day 
when this beautiful form of gold was produced. I could almost 
honor Dr. Dwinelle as much for the share he had in discovering 
and producing this form of gold as for the pictures engraved by 
his own hand illustrating in the old American Journal of Dental 
Science his early contour fillings. In fact, I do not know but that 
the two are so interwoven that they should be grouped together 
when placed to his credit. Ido not think crystal gold is suited 
for a hasty, careless operation; but for one who aims to bea fine 
artist in filling teeth it is, in my judgment, the most perfect form 
of gold ever produced. But the care necessary in its use will make 
a good filling of almost any kind of gold; and, after all, it is the 
result we should care for, and not the individual preference of 
the operator, or the manner in which the final result is reached. 

When the decay on the approximal surfaces of bicuspids and 
molars has gone so far that the great arch cannot be saved, and the 
cavity must be opened from the grinding surface, the question of 
using a matrix is the one first to consider. 

From the first introduction of matrices by Dr. Jack until the 
last few years, I have been rather shy of them; but at the present 
time I have come to use them in some form or another in most 
cases where the opening into the cavity is a free one. 

The form I use most perhaps is a very thin one of steel, which 
I described when the separators were brought out. This matrix I 
use of different widths. If the opening into the cavity is not very 
free and there is danger that a matrix will shut out the light, and 
obstruct the cavity, I use only a narrow band along the cervical 
wall. This serves as a guide in packing the gold and prevents the 
plugger from slipping over the cervical edge. If the opening into 
the cavity is large I use a matrix of full width and let it serve as 
my guide in reproducing the shape of the tooth. These matrices 
I hold in place with the separators, which clasp them near the 
gum and hold them near the cervical wall where they most need 
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support. Sometimes, in addition, I secure them at the cervical 
wall with a simple wedge of wood. 

I have also devised a means of holding them in place by the 
use of a stiff rubber dam clamp, on the jaws of which are soldered 
lugs or wedges which hold them firmly by means of the spring of 
the clamps. I have also a form which is made more adjustable by 
allowing the lugs to rotate. This is in the form of the bail of a 
pail, and can be turned down out of the way either in front or back 
of the cavity. 

Another form of this holder, which I have ase for several 
years with great satisfaction, is nae in the same manner, but is 
fastened bya screw, which holds it more securely than is done by the 
clamp or the bail. Perhaps the greatest merit of this device is that 
it is very quickly applied. It is always ready, almost always fits, 
and is put on or off in an instant. I have very often used with the 
greatest satisfaction the first simple matrix devised by Dr. J. A. 
Woodward. It is rather thick and very strong, and where there 
is room to apply it, it is one of the most satisfactory that I have 
ever used. Another matrix, devised by Dr. W. A. Woodward and 
held by screws impinging on the adjoining tooth I have used count- 
less times with the greatest satisfaction. By loosening the screws 
gradually the filling can be bulged without unseating the matrix. 
Of course all these matrices depend upon the adjoining tooth for 
support. Dr. Guilford’s as well as Dr. Brophey’s matrices have the 
merit of depending for support only upon the tooth operated upon, 
and are of great value. I have devised a matrix which is held also 
by the tooth being operated on by tying with floss silk, or brass 
wire, which is threaded through holes at the ends. But Dr. Klapp 
recently exhibited in New York a somewhat similar one, though 
he uses a single thread of silk, which is threaded through the two 
holes and passed several times around the tooth and the matrix 
and then tied. This holds the matrix closely at the cervical wall, 
and it is a decided improvement over my method of tying it. 
Sometime since Dr. Andrews described a method of tying a matrix, 
but I do not remember that he made holes through it in this 
way. 

I have sometimes used Dr. Klapp’s matrix when I thought no 
other form would have done so well. It is so simple that the 
wonder is that it had not been thought of before. With these, as 
with other improvements in our art, complex and laborious means 
are often first tried only to be laid aside for those more simple and 
direct. In the use of any matrix, the whole attention must be ap- 
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plied to the periphery of the cavity—the ultimate point where the 
_ matrix and the edge of the enamel meet. The most serious objec- 
tion to the use of any matrix whatever is the great danger of 
failing to get a solid condition of the gold here. My fear of 
failure at this point is so great that after all I fill many cavities 
without any matrix at all. I can then see and know that I have 
my edges perfect as I go. In starting a large filling it is the prac- 
tice of many operators to use soft gold in large masses, prepared 
either in the form of ropes, strips or cylinders. I doubt somewhat 
the wisdom of this plan under all circumstances. There is the 
temptation to use the gold in such large masses that 1t will not be 
thoroughly condensed, and there is also danger of the movement 
of the gold unless it is very firmly and carefully held until the 
filling is well advanced. If the gold is not solid along the cervical 
border it will not finish in such a manner as to permanently protect 
the edges. If the different forms of mallets are used here the 
force may be sufficient to shatter the enamel border. This I think 
is a most common occurrence, particularly when that invaluable 
instrument, the automatic mallet, is injudiciously used here. If 
one or two small retaining points are made, and crystal gold in 
small pieces is packed here with rather delicate instruments and 
hand pressure, a perfect adaptation can be easily made, and when 
the filling is finally finished, the gold along the cervical border will 
be solid, and will cut and finish like coin. After a little gold is 
packed along this delicate border by hand pressure, any one of 
the mallets may be used to great advantage. The Bonwill mechan- 
ical mallet is a marvellous instrument, and, in my judgment, is the 
most valuable of them all. I never use it in large operations with- 
out feeling that its inventor has conferred a lasting benefit upon 
the profession. For crystal gold it is perfection. I consider it 
more difficult to get a good adaptation along the side walls than 
along the cervical border, where the gold is packed directly against 
the walls. In cases where one must work through a narrow open- 
ing, and where the gold must be packed almost by guess, I should 
prefer the foil to crystal gold, and should try to get the best result 
I could with strips packed by steady hand pressure and then fol- 
lowed by the automatic mallet. 

I do not expect my objection to the use of large masses of soft 
gold along the cervical border, packed with great mallet force, will 
meet with favor. But here again I must fall back upon my own 
experience, and I must say that the old fillings which have lasted. 
so well were almost invariably made with cohesive gold throughout. 
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_ Cohesive gold encourages a patient careful habit; while soft 
gold leads one into a hurried and careless one. | 

There is not time to give attention to the approxima] surfaces of 
the front teeth. I can only say that almost invariably I fill them 
from the lingual side. Undoubtedly the Arthur separations can be 
made on the under surfaces of these teeth to greater advantage 
than between any other teeth in the mouth; but I do not like to 
weaken the under plate of enamel, and I generally cut through it 
only a channel the width of the diameter of the cavity. This lays 
the cavity open so completely that it can be prepared and filled most 
easily and most accurately. I never under any circumstances sacri- 
fice any of the enamel on the labial side. Nothing is more painful 
to me than to see the gold from that side. 

_ In the care of the approximal surfaces of the temporary teeth, 
I endeavor to follow the general plan here described ; except that 
with the front teeth I make free spaces up to the gum. I do this 
with these teeth sometimes in anticipation of decay. I have never 
filled a temporary tooth with gold since I have been in practice. 

The back teeth I fill with copper amalgam, being careful on 
the approximal surfaces to preserve their shapes, so that the little 
tots can eat and grow in comfort, unconscious of the possibilities 
of dentistry. 

In operating on the approximal surfaces of any of the teeth, 
the matter of light and illumination is of the very first import- 
ance. I have devised an attachment to the operating chair for 
holding a condensing lens, which on dark days I find of the great- 
est value. I also use it for concentrating gas-light at night. The 
lens is four inches in diameter, and of about twelve inches focus. 
I have had the good fortune to find at an opticians small concave, 
reflecting mirrors, two inches in diameter and of about three inch 
focus, that, in connection with the S. 8. White “Jumbo” glass, 
have proven to bea most valuable acquisition. After becoming 
accustomed to these, I should not be willing to go back to the 
ordinary means of illumination. 

I am not willing to leave the subject of the approximal surfaces 
of the bicuspids and molars without calling attention to several 
important points that I think are often overlooked. In restoring 
the contour of badly decayed teeth or those that have been badly 
cut away, I have many times endeavored to save work and com- 
promise by disregarding strict contour and have built out an abut- 
ment, that, touching the centre of the adjoining tooth at a single 
point should hold the teeth in position and protect the gum. Such 
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a form of filling holds the teeth in position, but it does not always 
protect the gum. Unless the filling is bulged the whole width of 
the tooth, and rests against the adjoining tooth by a broad surface, 
the festoons of the gums will be exposed and kept in an irritated 
and disturbed condition by the impact of food. 

Another error is that of building the filling rather scant from 
the gum to near the grinding surface and then making a rather 
sudden swell of the filling in order to secure the point of contact. 
This leaves an ugly space between the tooth above the point of 
contact which catches food and causes annoyance. 

So that at last it comes to be seen that to get the best result 
we must follow the natural outline of the tooth in each particular 
case. Each mouth has its own pattern that must be regarded, and 
accepted as the true guide in shaping the fillings. 

All that has been said at such length in this paper could have 
been put in the single sentence “get free edges, if possible, for 
your approximal filling, and shape them to the original outline of 
the tooth.” An hour’s time would have been saved to you, and 
you would have been spared the weary task of waiting for the end 
of a paper that after all can say no more than this. 

If the profession is not ready for the acceptance of such a 
proposition, it will be so in time, for we can no more check its 
onward growth than we can disarrange the order of the Universe. 
The marvellous progress of the past will be continued in the future. 
Nothing of real value will be lost to us. Appliances and conven- 
iences will drop out only as they are superseded by those more 
valuable. And so we shall go on until the time will be, if it is not 
yet, when the natural shapes of the teeth will be our guide. We 
can never exceed this high standard, but we will never be content 
until it is attained. Those who cannot work up to this standard 
will give way to those who can, for the inexorable law of the sur- 
vival of the fittest operates in this as in all other fields of effort. 

It does not yet enter into the minds of any of us to conceive 
the future greatness of our profession. Macauley’s New Zealander 
will never sit upon ¢#s London Bridge wondering where all its 
glory and greatness are gone. Built upon the needs of human 
kind it will endure while those needs last. 


DISCUSSION. 


Dr. W. H. Dwinelle, New York City--Certainly there is no 
one present who would desire the paper just read to be one sen. 
tence shorter. All familiar with my professional life know I have 
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always advocated contour filling. We have simply fallen into the 
reasonable conclusion that Almighty God is the source of infinite 
wisdom, and when we mangle, deface or destroy these beautiful 
creations of his hand we take a step, at least, downward. 

To be endorsed, as I have been so cordially on principles I 
advocated between thirty and forty years ago, is such a source of 
delight and comfort to me, and is such a complete fruition of my 
earlier hopes, that I'am almost constrained to exclaim with the 
psalmist: ‘“‘ Now let thy servant depart in peace.” The reason for 
contouring is patent to us all. The teeth should be restored to 
their pristine contour by bringing them to their largest circumfer- 
ence or diameter, so that they impinge at that point; and one 
reason for it is to prevent food from crowding up between the sur- 
faces, as it otherwise would press upon the gums, to their injury. 
This is obviated by the teeth touching at their largest circumfer- 
ence like a row of oranges in contact. If this is not done, the 
teeth are often liable to leave their place in the arch, or retreat 
from their normal position. | 

The objection has been made to contour fillings in that we are 
not skillful enough to establish a perfect closure or joint at the 
eervical margin. Let us be more skillful, then. I can show you 
contour fillings I built up as far back as 1854; have seen them 
within a few days, and they are as perfect as if the operations were 
performed yesterday. The cervical point is where the greatest 
skill is necessary, for if it is imperfectly closed you will find it 
necessary to either remove the filling entire, or perform a very 
difficult operation to correct the mistake; failing here, you fail in 
everything. 

In a treatise on crystal gold, which I published in the American 
Journal of Dental Science in 1855, I think all the arguments I 
could present at this time were presented then. I am not a 
prophet, but I have been congratulating myself that at that time I 
was inspired by something like the spirit of prophecy. I then 
advocated the restoration of the entire crowns of the teeth—molars 
as well as the rest—and this before the day of the rubber dam, too. 
How I succeeded is now a wonder to me. I used napkins, and had 
progressed so far in my system that I could stop off the flow from 
the buccal and sublingual ducts entirely. I made little tongs out 
of silver wire, with which I grasped the mouths of the ducts. I 
was able, by the use of these appliances, in conjunction with nap- 
kins, to stay off the flow of thesaliva, so that when I took off the nap- 
kins I sometimes brought portions of the mucous membranewith them. 
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The dental engine is one of our greatest blessings, and yet I 
think it is doing a great deal of injury to the coming generation 
of our profession. A few years ago I read an article on the “Good 
and Bad of a Dental Engine.” In the use of this appliance we 
lose the delicacy of touch and manipulation of the fingers so essen- 
tial to the best work. Dr. Perry has incidentally alluded to it, and 
given you the note of warning, when he says that a young stu- 
dent, or rather young practitioner, is apt to lay aside the old in- 
struments in excavating cavities and resort entirely to the engine. 
I am in hopes we shall reform in this respect. 

Dr. Chupein, Philadelphia—Some eight or nine years ago, 
Prof. Flagg read a paper before the Odontological Society of New 
York, in which he made the following remark, relative to the two 
modes of operating on the teeth which were in vogue at that time: 
““« The Separationists ’ may be likened to the A B C of the profes- 
sion, as Arthur, Bonwill, Chupein; while ‘ the Contourists ’embrace 
the whole alphabet from A to W—Atkinson and Webb.” 

Now, while I was classed among the former division, I worked 
then in all earnestness, and endeavored with all the ability of which 
I was capable to save the teeth of those who sought my services. In 
some classes of teeth, and in some positions of decay, the perma- 
nent separation of the teeth is feasible: as, for instance, in those 
positions where the decay has not encroached high up on the neck 
of the teeth, where the enamel is thin, and where it is possible to 
obtain a firm point of contact. When I read the earnest protests. 
of the Contourists against separation, and was fain to admit their 
strong argument in favor of their plan—viz., the taking of nature 
for a guide, and of restoring by art the shape of the tooth, which 
was ruined by excessive decay—I thought to myself, “ Is it possible 
that the Contourists can be right, and I, with all the thought I have. 
given to this subject, wrong?” I knew that my efforts had been in 
earnest, and that I had endeavored to do the best I knew how for 
the patients who employed me; but I am free to confess, after years 
of experience, that, in the very large majority of-cases, the contour 
plan is the correct one, and I beg to be here recorded as one who 
has seen the wisdom of it. 

Dr. Kingsbury, Philadelphia.—I want to express my hearty 
endorsement of the paper before us, one of the fullest and most. 
satisfactory papers in my estimation on the subject that it has been 
my good fortune to listen to, compared with some of the older men 
of the profession who are present with us to-day, I can but regard 
myself as quite a young man,a mere student in dental practice. 
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Drs. Atkinson and Dwinelle will leave a rich legacy to the dental 
profession of America and the world. I was somewhat surprised 
at the decided and strong position taken by Dr. Arthur some years 
ago in his practice of filing and leaving such wide spaces between 
the teeth, yet many of our best practitioners adopted his method, 
and with others I was led to believe it most beneficial in many 
cases for the preservation of the natural teeth. While there may 
be arguments adduced in favor of Dr. Arthur’s method of practice, 
I have long since come to fully recognize the demerits and to practice 
the other method, that of contour fillings, and this is my present 
mode of operating in a large proportion of my fillings. Owing to 
a lack of skill or proper care in packing geld in approximal cavi- 
ties near the margin of the gum, numerous failures it must be ad- 
mitted have occurred, and this fact has given rise to one of the 
strongest arguments in favor of Dr. Arthur’s method of filling teeth 
in such cases. [I am of the opinion that in special forms of teeth a 
marked separation will sometimes better conserve their preservation. 

Dr. S. H. Guilford, Philadelphia—I amin perfect accord 
with the sentiments expressed in the paper, and it seems to me that 
the day of permanent separation of the teeth has gone by. Almost 
everyone now believes that the best plan of treating these teeth is 
to separate them well, remove all the decay and weak portions of 
the teeth; fill thoroughly with gold, contour them, finish well, and 
then allow them to approximate again. 

In order that contour work may be properly done, several 
things are necessary. First, we must have a sufficiency of room, 
space in which to operate, and that space is made in one of two 
ways, either by gradual pressure or by immediate separation at the 
time of the sitting. For my part, in a majority of cases, I advise 
immediate separation. It can be done with little or no pain. Be- 
fore I undertook to use the separator I was somewhat in doubt as 
to how my patients would like it. I thought there would bea 
great deal of pain, but I found that was not necessarily so if due 
care was exercised. I frequently find in making temporary separa- 
tions, especially for children, that whatever we place between the 
teeth is liable to be displaced. By means of separators we avoid 
this, and there is no soreness following the operation.. 

Varney and Webb could build up gold so as to restore the 
natural form of the tooth, but the great majority of us are not so 
skillful as that; consequently, if we can get the aid of some mechani- 
cal device we are much benefited. 

Dr. Perry spoke well regarding matrices. They play an impor- 
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tant part in certain work, and a practitioner to be always ready 
should have matrices of all the different kinds, for all will come 
into place on some occasion. One objection urged against their 
use is that they limit the space for operating and make it difficult 
to fill the margins perfectly at the cervical wall or lateral border. 
With regard to limiting space, this is true; but it is no serious 
objection, and in regard to margins, that depends upon the style of 
matrix used and the manner of adjusting it. I have always held 
that the proper matrix to use is one that is slightly flexible, so that 
when placing gold against the wall, the matrix will yield slightly 
and allow the gold to go a little beyond the line of contour. The 
same is true in regard to the cervical margin. 

Not a little advantage in the use of the matrix is the little time 
that is required for trimming after the filling is inserted. Good 
results can be obtained by the use of matrices in the packing of 
cylind>rs, mats, etc., at the cervical border, by having them a little 
longer than the cavity isdeep. Then by placing them against the 
pulp wall and leaving the other end free to tuck in between the 
matrix and the edge of the tooth, we hold the first or foundation 
cylinders perfectly in place, and can mallet them well down and 
secure perfect marginal contact. When this is done perfectly, 
having a matrix that is a little elastic, there is no difficulty about 
obtaining satisfactory results. It requires a little care and skill, 
but we get better results than we could obtain in any other way. 

Regarding the separation of the teeth, I had a little child 
brought to me a few weeks ago that had some temporary fillings 
placed between the superior incisors and laterals that had been 
there since early in the summer. The dentist had separated the 
teeth and then packed gutta-percha in the spaces to keep the teeth 
apart. The material pressing upon the gum had also made it very 
sore. The excessive separation of the teeth had forced the lateral 
underneath the cuspid that was coming in. Inseparating teeth for 
filling we should not have them separated any length of time, for I 
have seen cases, as Dr. Perry mentioned, where teeth have not 
returned to their former position for a long time, and sometimes 
never. 

In regard to the dental engine, Dr. Pierce spoke rather dis- 
couragingly of its use by beginners. It possesses the possibility 
of both good and evil. Students must be taught to use it carefully. 
I agree with Dr. Pierce that it would be a good thing if the dental 
engine was not used by students until they had spent some time in “ 
college. I have always urged students to do without it the first 
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year so as to acquire some dexterity in manipulation, after which 
they will better understand how to use and control the engine. 

Dr. J. N. Crouse, Chicago.—I wish to endorse in toto the 
principles laid down in the paper on contour work. We have now 
the separators which aid us very much in securing space while we 
are working, and there is very little excuse for fillings not being. 
- contoured for the protection of the gum, the comfort of the patient 
and the advancement of the operator. 

I know that good fillings can be made with sponge gold, but 
have substituted heavy foil instead, which fills a place for me noth- 
ing else can. 

I took strong grounds against Dr. Arthur’s method when his 
book came out in favor of contouring, but after condemning it, and 
seeing others going into separating, I was dragged away from my 
firm resolution for a little while, but went back to it, being satis- 
fied that contouring gave the very highest results and is true ar- 
tistic dentistry, affording the greatest amount of comfort to the 
patient as a masticating apparatus, but requiring a great deal of 
good judgment, skill and energetic labor. 

Dr. W. H. Dwinelle, New York Cirty—I always stand up for 
crystal gold. I may surprise many present when I say that crystal 
gold is the author of contour filling. It was because of the adhe- 
sive principle in crystal gold that contour fillings were made possi- 
ble. Dr. Watts and myself were the first to discover that absolute 
gold contained in itself an inherent principle of adhesiveness, and 
hence the possibility of building gold up in an independent and 
consolidated form. 

I refer to my treatise of ‘ Crystal Gold,” published in 1855. 
In it l advocated the contouring of teeth with gold, and demon- 
strated it by practical illustrations of actual work. My statements 
were deemed so extravagant that I was ridiculed and dubbed the 
Munchausen of the profession. Now some of those who were the 
most zealous in condemning my system and its possibilities claim to 
have originated it themselves. At that time I claimed that I origi- 
nated the system of contouring teeth to their normal forms, and 
stated that I was willing to give a thousand dollars to any one 
who would bring proof to the contrary. I respect the offer to-day. 

Absolute gold being adhesive, it becomes plastic in our hands; 
and from this standard of purity, by admixture of slight alloys, 
we are enabled to make foils cohesive, semi-cohesive and soft or 
non-cohesive. 
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VOLUNTARY TOOTH MOVEMENT, RESULTING IN EXCESSIVE 
INTER-DENTAL SPACES. 


BY 8S. H. GUILFORD, D.D.S., PH.D., PHILADELPHIA. 


Notwithstanding the full consideration that the subject of 
irregularity of the teeth has received at the hands of investigators 
and writers in recent years, there is one phase of the subject that 
has as yet received little or no attention. 

I refer to that condition in which the teeth, instead of remain- 
ing in contact with each other as they normally should, become 
separated by spaces more or less great, constituting a deformity 
that is not only unsightly, but one that carries with it the possi- 
bility of lessened usefulness to the individual. 

All of us, at times, have seen cases in which this condition 
was present; but as the deformity was nota very serious one, as 
compared with others that we are accustomed to meet with, or, 
perhaps, because there seemed to be no ready way of correcting or 
preventing it, its real importance has been overlooked and its 
etiology not been inquired into. 

I bring the subject to your notice on this occasion in the hope 
that by interchange of opinion and subsequent investigation we 
may be able to arrive at some conclusion in reference to its 
etiology, and devise means for its prevention. 

The condition presents itself to us in a variety of form and 
degree and under varying circumstances. Not infrequently during 
the earlier period of second dentition the erupting teeth, especially 
the anterior ones in the superior arch, assume a regular position 
so far as the line of the arch is concerned, but they fail to approxi- 
mate as they should, thus leaving spaces between them. When 
the later erupting teeth seek their proper position the force ex- 
erted by their pressure will usually obliterate the pre-existing 
spaces by causing the neighboring teeth to move into contact. 
Should certain teeth be lacking, however, or fail to erupt, the inter- 
dental spaces will remain as a permanent disfigurement. In some 
cases, aS where the superior lateral incisors are lacking, these 
spaces are often excessive, and we have no other means of remedy- 
ing the deformity than the insertion of an artificial tooth. 

Fig. 1 represents a case of this kind that lately came under 
the writer’s care. | 

The space between the superior centrals is nearly as great as 
the width of one of the adjoining teeth. Inquiry developed the 
fact that these centrals erupted in their present positions. The 
laterals were so much delayed in eruption that when they appeared 
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the cuspids had already taken position next to the centrals. Asa 
consequence the laterals were obliged to find room inside of the 
arch, and sometime later were extracted. The patient is a lady 
about twenty-five years ofage. Allof the other teeth are in nor- 
mal position. 

Interdental spaces of less extent are also frequently found in 
young patients, which are clearly due to the peculiarities of inheri- 
tance. A child inheriting the large jaw of one parent, with the 
small teeth of the other, cannot help but have spaces between them, 
from the fact that the united diameters of the teeth are not as great 
as the length of the arch. Insuch cases the spaces are usually very 
evenly distributed between the ten anterior teeth. 

Another instance of the occurrence of interdental spaces after 
maturity is passed is when the six anterior teeth of the superior 
arch are gradually forced forward and outward until they assume a 
fan-like appearance, and protrude at quite an angle from the nearly 
vertical line of their normal position. Fig. 2 represents this con- 
dition. | 

Protrusion without spaces indicates either a crowded con- 
dition of the teeth, too large teeth for the jaw, or an hereditary 
mal-relation between the two jaws. Protrusion with spaces, how- 
ever, is of an entirely different character, and indicates that the 
teeth have been forced out of their positions after eruption by some 
mechanical agency. An examination of this class of cases will re- 
veal the fact that there is an abnormal over-bite, due, in most cases, 
to short molar crowns and long inferior incisors. The impact of 
the lower incisors and cuspids against the inclined palatine sur- 


232 Voluntary Tooth Movement.—Gutlford. 


ui mM i. ee 


Fig. 2. (AFTER TALBOT.) 


faces of the superior ones, causes them in the course of time to yield 
to the force and move outward into mal-position. 

It is not, however, of the deformities just referred to that I 
wish to speak, for in each of these cases the causes responsible are 
plainly apparent and well understood. 

I desire, instead, to direct your attention to that other class of 
eases in which, at maturity, the teeth of each jaw are found to be 
in normal position and contact, but where, later in life, spaces. 
appear between the teeth of either jaw, at one or more places. The 


formation of these spaces is very gradual; so. much so that, to 
attain any considerable extent, a period of five, ten or more years. 


is often involved. For this reason they are seldom noticeable 
before the patient has. reached the age of twenty-five or thirty years. 
The slow increase of these spaces may be due in part to the 


character of the cause producing them; but it is probably espe- 


cially due to the fact that in most cases the movement of many 
teeth is necessary to their formation. 


In addition to the slowness of growth of these interd bane 


spaces, there is another peculiarity associated with them, and that 
is the absence cf any apparent cause for their occurrence. It is 


this fact that has led me to study this form of tooth move- 


ment. 
The condition is certainly an anomalous one, for we see these 
spaces occurring between the teeth of individuals of varying ages, 


without regard to sex, condition of health, or peculiarity of tooth. 


or alveolar structure. 


ee 
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The problem that presents itself for our solution is: Why 
should this condition be met with, and what are the causes operative 
in its production ? 

Few theories have as yet been advanced to account for it. 

Where a single space exists, it is usually found on the median 
line, between the superior or inferior central incisors. This fact 

has led some to infer and advance the theory that the space has 
been caused by a gradual thickening or enlargement of the alveolar 
septum ; which would seemingly be most likely to occur in the line 
of union of the superior maxillary bones, or the two halves of the 
inferior maxilla. If such space should occur through the enlarge- 
ment of the septum, the causes producing such enlargement would 
still remain to be explained. More than this, the space thus. caused 
would naturally have to be filled by the enlarged septum in its full 
extent. Such, however, is not the case, as we can readily see by 
examining any case in which the space is unusually large, as in 
Fig. |. In this case, it will be noticed that there is quite a depres- 
sion in the alveolar outline, similar to that which occurs after a 
tooth has been extracted. Again: If the interstitial growth along 
the median line should be held responsible for median separations, 
it would fail to account for similar spaces occurring some distance 
from that line, as illustrated in Fig. 8, where the separation has 
occurred between the central and 
lateral incisors. We must look fur- 
ther than this for the cause. 

Other practitioners have urged 
the theory that excessive interdental 
spaces are produced by the extrac- 
tion of some of the posterior teeth; 
and that the anterior ones, being 
thus relieved of their support and pressure, naturally fall back 
somewhat towards this space. While this theory does not explain 
the cause of tooth movement, it certainly indicates one of the 
factors in such movement, and to this extent is correct; for we 
could have no backward movement of the teeth without space 
having been provided for the purpose. 

All observers have noticed the frequency with which separa- 
tions occur between teeth immediately anterior to the space created 
by the extraction of one of the larger teeth; as, for instance, 
between the bicuspids when the first permanent molar has been 
removed. Such movement cannot well occur where the occlusion 
with the teeth of opposite jaw is normal, for the interlocking of the 
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cusps will prevent it; but where the occlusion is abnormal, such 
falling back of some of the side teeth is very likely to occur and 
without any definable cause. Why do these teeth move when room 
is provided? Is there so much pressure between teeth normally in 
contact that when relieved they are forced toward the space, or is 
the movement the result of that variation from law so often no- 
ticeable throughout nature, which has not as yet met with an expla- 
nation? I think, the latter. In the investigation of cases of this 
kind, where but a few teeth anterior to the space have moved back- 
ward, I have, in all cases, found the soft tissues surrounding the 
teeth to be healthy, and have failed to discover any local or general 
conditions that could be held responsible for such movement. 

I therefore think that in cases of this limited character we are 
justified in assuming that the movement is caused by that undefina- 
ble tendency of these organs to wander from their normal positions 
whenever the opportunity occurs. 


Fie 4. 


In the larger class of cases, however, where separations do not 
occur in proximity to the created space, but at some distance from 
it,and where a number of teeth have to be moved in order that the 
separation may occur, we must look for some cause which shall be 
great, enough to produce the pressure necessary for the movement 
of so many teeth. 

Interdental spacing of the character just described we find 
exhibited in a variety of forms. We may have it as a single space 
between the central incisors of either jaw, as shown in in Fig 4, or 
at some other point not far distant, as shown in Fig. 3. We may 
see it manifested in the form of regular or irregular spaces between 
several adjoining teeth, resulting in such case, in the superior arch, 
in forcing the teeth out of line and producing among the anterior 
teeth the same fan-shaped condition as often results from abnormal 
occlusion. | 

Again we see it, although comparatively rarely, in the teeth on 
one side of the median line, while those on the opposite side are in 
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nowise affected. Fig. 5 represents a case of this character, 
The patient is a lady about 25 years ofage. You will notice that 
large spaces exist between the centrals, between the central and 
lateral, and between the lateral and cuspid, while the two remaining 
teeth on the opposite side of the median line are in true position 
and contact. In the course of the formation of these spaces the 
three teeth have not only been pressed apart, but they have also 
been forced forward out of the line of the arch. Originally all of 
these five teeth were normally aligned and in contact, but about 
ten years ago the separations began to form, and increasing year by 
year, they recently seemed so disfiguring that she insisted upon 
having them extracted. In a model made from an impression taken 
after the extraction, I have inserted the teeth in the position they 
occupied before removal. ‘ 

In all the cases coming under my notice, where one or more 
separations occurred in the midst of a number of firm and regular 
teeth, I have observed that the gum tissue in the interdental 
space was hypertrophied and inflamed. The uniform occurrence 
of the inflamed tissue in connection with the spaces, naturally 
suggested the idea that either the same underlying cause was 
responsible for both conditions, or that one of them was inter- 
mediate between the ultimate cause and effect. 

The result of the placing of rubber or any expansible substance 
between teeth is well known to us all. Where teeth are in normal 
contact, many of them on either side of the elastic substance will 
have to move before the desired space is obtained. The size, firm- 
ness, or number of the teeth is no bar to their movement if time be 
allowed for it. 
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Now, the tough elastic tissue that covers the alveolar arch, or 
passes between the teeth, is of just such character that if irritated 
and consequently enlarged would produce considerable pressure 
upon the adjoining teeth, and such pressure would necessarily, in 
the course of time, cause them to move apart. If, then, teeth are 
capable of being moved from this cause, and it is entirely reason- 
able to suppose that they can be, it only remains for us to ascertain 
the cause of the irritation and consequent turgidity of the gum 
tissue. 

We need not look far for this cause. We can find it in the 
form of calculus, either salivary or serumal, that has been formed on 
the root and lies concealed beneath the gum. Such accretions can be 
found in all, or nearly all cases where the gum tissue has become in- 
flamed at certain points without any outside or mechanical influence. 

The belief that calculus is the prime cause of the movement 
of teeth in the cases now under consideration is strengthened by 
the fact that you will always find it on the side of the tooth 
opposite to the direction in which it is moving. This cannot well 
be demonstrated on teeth in the mouth, but it is easily noticeable 
on those that have been extracted. In the case illustrated in Fig. 
5, each of the three irregular teeth moved in an outward and back- 
ward direction, and on the roots of each of them was found a for- 
mation of calculus at a point where the mesial and lingual surfaces 
joined. An examination of the central tooth in model 5, which 
is removable, will reveal this condition. 

In all of the last three cases mentioned, as well as in numbers 
of others of like character, an accumulation of calculus was found 
upon the roots of one or both teeth adjoining the separation 
and always upon the side opposite to the direction in which the 
teeth has moved. 

From what has been said and from the facts presented, we are 
justified, I think, in arriving at the following conclusions : 

Ist. Where teeth have become separated in the line of the 
arch, opportunity for such movement has been furnished by the 
extraction of one or more teeth; usually the first permanent 
molars. 

2d. Where only a few teeth have moved out of position, and 
they are situated next to the tooth that has been extracted, their 
movement is due to an unexplained tendency on the part of teeth 
to change their position when circumstances favor it. 

3d. Where interdental spaces occur at a distance from the 
point where teeth have been lost, they are caused by the gradual 
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and continuous pressure of inflamed gum tissue, and such irritation 
is directly due to a deposit of calculus at some point upon the 
roots of the separated teeth. 

Having thus considered the etiology of the condition, there 
remains for us still to devise some means for its correction or pre- 
vention. 

As to its correction after it has progressed to any considera- 
ble degree, no method has as yet been devised, and considering the 
usual age of the patient when the worst forms of the condition are 
reached, added to the fact that the teeth are then often loose, it 
seems extremely probable that any effort to bring them back to 
their former positions and have them again grow firm would be 
unsuccessful. . 

Our efforts, for the present, at least, must be directed toward 
the prevention or the amelioration of the unfortunate condition. 

To this end, when the first manifestations appear, the root of 
the moving teeth should be thoroughly explored for calcareous ac- 
cretions, and the same removed, if found. The gums should then 
be treated by applications of such astringent and alterative reme- 
dies as are likely to restore the tissues to their normal conditions. 
The occlusion of the opposing teeth should also be carefully noticed, 
and, if found necessary, they should be reduced on their cutting 
edges ; for undue contact may have been one of the minor causes of 
the condition in its earliest stages. 

The best means of prevention, however, lies in the preserva- 
tion of the full complement of teeth, thus avoiding, in most cases, 
the possibility of, as well as the inducement for lateral movement 
and the creation of spaces. For regulating and other purposes, 
certain teeth, especially the first permanent molars, are often ruth- 
lessly sacrificed. In the effort to simplify a somewhat difficult case 
of regulating, teeth are often removed without a just conception of 
the harm that may afterward result from such action. One diffi- 
culty is gotten rid of, only to be followed somewhat later by a 
greater one, not so easily dealt with. 

It is often best and even necessary to sacrifice one or more 
teeth to attain the most desirable results in regulating, but it should 
never be done hastily, thoughtlessly or without full consideration 
of the possible ill-results that may manifest themselves at some 
other point in the arch. 

DISCUSSION. 

Dr. W. A, Atkinson, New York City—I admire the lecturer 

for the charm of his ideas and the perspicuity of his expression ; 
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that was a case of pyorrhcea alveolaris. He said it was diffcult to 
understand how that tooth moved from the place when it was tied. 
As to knowing the cause and how to get at it, he smeared it 
over without the clear analytical discrimination he is capable of 
exercising. 

A patient came to me awhile ago suffering with one of worst 
cases of pyorrheea alveolaris I ever saw, without the loss of a tooth, 
who told me she had not eaten a single comfortable meal in six 
years. With waxed floss silk the teeth were tied in their proper 
relations; they were so loose they had to be held carefully in ad- 
justing silk. The right inferior molar had its anterior root two-thirds 
absorbed, was very loose and probably there was some absorption 
on the posterior root. I would not extract it because I wanted it 
to tie to, that each tooth should stand according to a perfect occlu- 
sion affected by the use of corundum wheels, I did not attempt to 
remove all of the lime at that time. Bibulous paper was placed 
around the pockets and aromatic sulphuric acid injected until the 
pockets would not drink any more. You could see it flowing into 
the depths of the sockets. It does not remain in sight very long. 
Bibulous packs of several folds, smeared with a paste of tannin 
and glycerine, were placed to prevent the acid from touching the 
mucous membrame in the mouth. Repeat above and below; 
above it will be capillarity that will help us; and below we will 
have gravity too; with a good delicate syringe introduce drops 
into the pockets until they are full. 

That lady came the next-day and said: ‘‘I have eaten the first 
meal comfortably in six years.” 

Dr. James Truman, Phila.—I cannot agree with Dr. Atkinson 
that a case of the kind described is always necessarily pyorrhea 
alveolaris. It is well known that calcarious deposits will remain 
for long periods of time without producing this pathological con- 
dition; indeed, I hold that pyorrhea is not possible with salivary 
calculus adherent to the teeth. If this were a producing cause, 
then would the inferior incisors be rarely free from this disease. 

In regard to the interdental spaces described by Dr. Guilford, 
there is no question but that a great wrong is done in the extrac- 
tion of some teeth, especially the first molars. When these inter- 
dental spaces occur, and it must be exceptionable when they do 
not, an irregularity is produced almost impossible to regulate. 
What is needed is to understand that all teeth are important and 
to be preserved; in a word, that extraction is the very last thing 
to be done. ae 
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Dr. 8. H. Guilford, Philadelphia—I will state that the word 
“voluntary ’ was used for want of a better term. Regarding what 
Dr. Atkinson has said about the formation of pus, it seems to me 
that if pus had been there (and pyorrhea means pus), there would 
have been evidence of it in ten years’ time. In all of those cases 
mentioned to-day and others, I have never found any evidence of 
pyorrhea. The inflammation has not extended to suppuration. 
In regard to a pocket being there, the only pocket we find is caused 
by the separation of the pericemental membrane from the root, and 
this is apt to favor the secretion of tartar. 

Dr. Atkinson—What sort of tissue did you go Pheney when 
you came to those pockets? 

Dr. Guilford—No tissue at all; I passed beneath the dental 
ligaments. 

Dr. Atkinson—That ligament was gone long before. 

Dr. Isenbrey—Had these teeth ever been separated to bring 
them apart? Very often, in my opinion, injudicious separation of 
the teeth starts that condition of affairs. 

Dr. Guilford—They had not. 

Dr. Atkinson—There was from your description of it. The 
lime does not deposit in connective tissues. There is a little 
pocket for the lime salts to crystallize in. These are artificial 
_ pockets made by a break or fracture of the tissue, so I supposed 
from your own description you tried to take out that. 

Dr. Guilford—One of these cases was followed for ten years 
and yet no pus was discovered. 

Dr. Atkinson—So was the case I mentioned. The alveolar wall 
was destroyed so that the gum only hugged the teeth above the 
necks. Upon proper examination by putting a little cotton in 
between them, pus corpuscles and microbes in abundance were 


found. 
Dr. Sudduth—We only have pus where there is suppuration. 


Dr. Atkinson—(Interrupting), I said separation. 

Dr, Sudduth—I did not say that you said suppuration; you, 
however, did say that it was a case of pyorrheea alveolaris, which 
name is only given to that stage of the catarrhal condition that 
attacks the gums and alveolar process when it has reached the 
suppurative stage. In regard to the movements of teeth in these 
positions there can be no question but that they do change their 
position without any perceptible inflammatory condition; in proof 
of which, witness the deposits of lime salts—serumal secretions— 
which are deposited only when inflammation has not progressed 
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very far. Serumal deposits result from a low grade of inflamma- 
tion, in which case no pus is formed. These cases of Dr. Guilford’s 
are nie cases of pyorrheea alveolaris. 

Dr, Atkinson—Where do you understand that the space occu- 
pied by the consolidated lime salts to be, than except in a pocket 
in the tissue. Suppose you take the eye, for instance. Is there 
not a chasm there into which the inspirated lime salts go? 

Dr. Sudduth—The lime salts are deposited in the inter-cellular 
protoplasm; there is no actual cavity. ° 


THE BORDER-LAND OF C LCIFICATION. 


BY R. R. ANDREWS, CAMBRIDGE, MASS, 


In studying the formation of dentine with the higher powers 
of the microscope, in tissues which have been decalcified by: the 
action of weak acids, there is found between what was the fully cal- 
cified tissue and the adjacent organic tissue from which it is formed, 
a peculiar layer, hyaline in its appearance, and which has been 
named calcoglobulin. In an investigation extending over several 
months, I have been much interested in studying its formation. 
The sections which I have prepared, that show this layer best, 
are cross sections of forming teeth,at a period when calcification is 
commencing, or perhaps better, on the edge of a calcifying dentine- 
germ at any stage before the toothis wholly formed. The peculiar 
clobular formations, next the formed layer of dentine, show best in 
tissue that has been in the decalcifying acid for two or three days 
only. 

A brief description of the experiments of Prof. Harting and Mr. 
Rainie, showing the peculiar action of some of the salts of limein 
albumen, may be of interest to us at this point; for they claim by these 
experiments to have found the explanation of the method of develop- 
ment of teeth, bone and shells. Mr. Rainie found thatif carbonate 
of lime be slowly added to a thick solution of albumen, the result- 
ant salt is in the form of globules laminated in structure like tiny 
onions ; the globules in contact become agglomerated into a single 
laminated mass, appearing as if the lamina in immediate apposi- 
tion were blended with one another. The globular masses, at one time 
of mulberry-like form, lose the individuality of their constituent 
smaller globules, and become smoothed down into a single mass. 
Mr. Rainie suggests, as an explanation of the laminated structure, 
that the smaller masses have accumulated into concentric layers 
which have subsequently coalesced, and in the substitution of the 
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globular for the crystalline form inthe salt of lime when in con- 
tact with albumen, he claims to find a satisfactory explanation of 
the development of bone, teeth and shells. What he found was 
really the first stage in the process of the calcification of a tissue. 

DESCRIPTION OF PLATE FOR DR. ANDREW’S ARTICLE ON THE 
BORDER LAND OF CALCIFICATION. 


Fic. 1. Layer of formed dentine, A. Calco-globulin, B. Odontoblastic 
layer and pulp tissue, C. Cross section calf tooth at birth, magnified 200 diame- 
ters. 

Fie, 2. Outer edge of formed dentine, A. Small globular masses, calco- 
spherites, B. Pulp tissue. C. Tooth of human foetus, tth month, vertical sec- 
tion, magnified 1200 diameters. 

Bra 3: Forming band of dentine, A. The layer is seen to be made by the 
coalescence of the globular masses, B. Odontoblastic Javer and pulp tissue, C. 
Cross section calf tooth at birth, magnified 1200 diameters. 

Fie. 4. Band of formed dentine, 4; with buds of calco-globulin forming 
new layer, B. Odontoblastic layer and pulp tissue, C. Cross section calf tooth 
at birth, magnified 1200 diameters. 

Fig. 5. Band of formed dentine, A; with large masses of calco-globulin 
forming new layer, B. Odont: blastic layer and pulp tissue, C. Cross section 
calf tooth at birth, magnified 1200 diameters, 

Fic. 6. Band of formed dentine, A; with buds of calco-globulin forming 
new layer, B. Odontoblastic laver and pulp tissue, C. Cross section calf tooth 
at birth, magnified 1200 diameters. 

Prof. Harting has shown that the albumen left behind, after 
treatment of these globules with acid, is no longer ordinary albu- 
men. It is profoundly modified, and has become exceedingly re- 
sistant to the action of acids, resembling chitine, the substance of 
which the hard skin of insects consists, rather than any other body. 
The small onion-shaped globular bodies, he has named calco-spher- 
ites, and the layer caused by the coalescing of these, calco-globu- 
lin, as it appears that the lime is held in some sort of chemical 
combination; for the last traces of lime are retained very obsti- 
nately when calcoglobulin is submitted to the action of acids, in 
the same manner as does that layer which is found everywhere on 
the border-land of calcification between the fully calcified and the 
formative tissue. In the course of my investigation I have found 
many sections showing the formation of these peculiar globular 
masses on the edge of forming dentine (see Plate, Figs. 3, 4, 5, 
and 6). One of my specimens shows the edge of dentine, which is 
to be covered by enamel, overlaid with small globules. (See Plate, 
Fig. 2.) These are calco-spherites. Those nearest the dentine 
have become a part of the matrix showing only a portion of their 
contour ; others near them are spherical, of various sizes, and have 
a glistening appearance; some are made up apparently of a num- 
ber of smaller ones. Ata pointa little above,in the same specimen, 


this time on the edge of the forming enamel, are seen elongated 
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masses of this substance, made up of many small globules, or calco- 
spherites, which are losing their identity. This section is from 
a human foetus in the sixth month. Among many cross sections. 
that I have prepared from the tooth of a calf, at birth, there are 
some which show these globular formations very beautifully. If 
we examine another, using alow power, 4 inch, we shall see the 
band of forming dentine to be about as wide as the layer of odon- 
toblasts just within. The section has been stained with alum car-- 
mine, but has taken the-stain faintly. Next the dentine, towards 
the pulp, and apparently among the odontoblasts, are seen, even 
with this low power, irregular glistening globular masses. At a 
point just below where these are seen, the pulp tissue and the- 
odontoblasts have been pulled away from the layer of dentine, with 
no appearance of globular masses clinging to it. The edge has a. 
glistening appearance, something like the globules mentioned 
above; under a high power, 1-12. Im. obj., this glistening edge 
shows rounded contours, as if there had been globules which had 
become part of the already formed band of dentine. In the sub- 
stance of some of the odontoblasts, and even in the tissue of the- 
pulp near them, are seem small glistening globules, calcospherites. 

In another section the narrow forming band of dentine is seen 
to be made up mostly of globular masses. See Plate, Fig. 3. These 
are especially bright toward and among the odontoblasts. Near-. 
est the pulp they have the glistening appearance which is seen in 
fat cells. In still another section these globules are in line and 
have nearly formed what-is to be a new layer of the dentine matrix.. 
They have taken the stain nearly, if not quite as well, as the den-- 
tine already formed, and commence to look very much like it. In 
places against the formed dentine some of them have, where they 
were against it, become a part of it, merging into it, 
without any line of separation whatever. (See Plate, 
Figs. 4 and 6.) Smaller globules appear to be imprisoned 
between them, nearest the dentine, and these have a marked 
granular appearance. The forming layer is, at this very early 
stage of the formation of the dentine, about as wide as the 
layer of dentine formed, and is also about as wide as the layer of 
formative cells—the odontoblasts—sometimes, though wrongly, 
called the membrana eboris. At a later stage, when the calcified 
layer of dentine is thicker, the layer ofcalco-globulin is much nar- 
rower ; and while I have never been fortunate enough to observe 
it forming in this manner, yet indications of globules and globular 
masses are never difficult to find within the layer of calco-globulin.. 
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I have been somewhat interested in this connection by a paper 
read by F. J. Bennett before the Odontological Society of Great 
Britain, ‘‘ On Certain Points Connected with the Structure of Den- 
tine.”” Having become interested in some of the experiments of 
Dr. Miller, Ord., in which it was stated that pieces of ivory became 
eroded if immersed in a solution of subcarbonate of potash in 
glycerine, Mr. Bennett experimented with tooth structures under 
similar conditions. First, freshly extracted teeth were ground suf- 
ficiently thin to allow microscopic examination, and were then im- 
mersed in glycerine, or one of the carbonate or subcarbonate solu- 
tions (as above), and after various periods—one to six months— 
examined in glycerine. The dentine was found to have become 
transparent at the margin of the pulp chamber of longitudinal sec- 
tions; the adjacent dentine was seen, under a low power, to be 
fringed and laminated. Under 4 inch obj. this appearance was seen 
to be due to the dentinal tubes having lost their intertubular tis- 
sue. The course of the tubes appeared further to be interrupted 
at regular intervals by layers of what Mr. Bennett calls membranes 
having a direction parallel to the surface. These layers resemble 
the appearances seen in interglobular dentine; but circular aper- 
tures replaced solid globules, and oval spaces existed between the 
layers. Through these circular apertures dentinal tubes could be 
seen crossing from one layer to another, and completely freed of 
intertubular tissue. The tubes seemed to be measured off reg- 
ularly into short lengths by the crossing of the layer 

Later on he says, ‘“‘ Glycerine had clearly acted, but not de- 
structively, since changes were brought about by it resembling 
normal developmental structures, it had acted selectively. 
Various explanations of the changes described were offered; among 
others, this: That the layers merely represented a part of the 
matrix itself, which resisted the action of the glycerine. The sur- 
face of the layers might present different stages of calcification, and 
thus offer a variable power of resisting the glycerine, the circular 
spaces representing portions which had been removed. This view, 
if correct, would accord with the theory of globular calcification in 
dentine. Interglobular dentine, if submitted to glycerine action, 
shows appearance of a membrane around the globules, and this fact 
supports the above given theory.” 

So much for Mr. Bennett’s paper. It is somewhat difficult to 
arrive at exact conclusions in regard to this globular formation of 
the dentine. My investigation leads me to believe it is the first 
form that exists, previous to a calcified layer; that is, that small 
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globules coalescing, form large ones, and these again coalescing, 
form the layer of calco-globulin which, by complete calcification, 
forms the dentine matrix or basis substance. While there are seen 
small glistening bodies, calco-spherites, in the pulp tissue near the 
odontoblasts, it is probable that the ones which form the larger 
globular masses have, for their source, the odontoblasts. In many 
places there is an appearance as though the odontoblasts were 
being enveloped in the larger globular masses that are forming 
the layer of calco-globulin, and which become, by calcification, the 
basis substance of the dentine. I am not, as yet, certain of this, 


however. 
REMOVABLE BRIDGEWORK. 


BY. T. 8S. WATERS, D.D.S., BALTIMORE, 


In addressing you on this occasion I feel that I am speaking 
on a subject that while really old, is yet comparatively new. 

Bridgework was made many years ago, but it was not then 
known by that name. Our professional predecessors made bridgework 
decades ago by inserting gold plates with teeth on them and re- 
taining them in the mouth by two or more gold pins soldered to 
the plate and extending into the roots left in the mouth. This was 
primitive bridgework, but nevertheless it was as Sid There- 
fore the subject is an ‘od one. 

But improvements have been made in the methods of applying 
bridgework, which have changed its character and features,—with- 
out changing its basal principle,—and to that exent it is new. 

‘The bridgework of the present day may be divided into two 
classes: the rigid or permanent, which cannot be removed without 
a special operation by the dentist; and the removable, which can be 
removed and replaced at the pleasure of the wearer. 

The ancient bridgework before spoken of, belongs to the for- 
mer Class, but of late years bands, ferrules or caps enclosing the 
roots at the neck, or the remaining natural crowns have been sub- 
stituted, for the pins extending into the roots and this constitutes 
one of the new features of bridgework. Another new feature of 
bridgework, when rigid or permanent, is the dispensing with the 
plate formerly used. This was considered necessary from a cleanly 
and therefore hygienic point of view, because a plate covering a 
considerable portion of mucous membrane and not removable, 
would, of course, allow the collection and retention of food in a 


semi-fluid state between the two surfaces, which would not only be — 


uncleanly, but would by its:constant presence affect injuriously the 
sanitary condition of the mucous membrane with which it is in 
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contact. To further avoid the bad results of having any portion 
of the mucous membrane covered permanently with a plate, the de- 
vice was adopted of cutting away the lingual or palatine portion 
of the artificial teeth next the gum, so that only the base of the 
labial or buccal sides should come in contact with the gum. This, 
it was thought, would not only secure the healthy condition of the 
mucous membrane, but would also make the piece self-cleansing ; 
but it is doubtful if that object is accomplished, since the surfaces 
which are inaccessible to the mechanical action of the food in mas- 
tication or of the tooth brush in cleaning, will in many mouths, 
be found always covered with a deposit, nor can the requirement 
of thorough cleanliness be fully met in any case in which the piece 
cannot be removed and properly cleaned. I beg to be understood 
here as referring to bridgework only, and not to single crown cases, 
because in the latter every part is accessible to the mechanical ac- 
tion of the food and the brush, as are the natural teeth. 

As we have said that in permanent bridgework the plateis dis- 
pensed with for purposes of cleanliness and hygiene, it is proper here 
to discuss, to some extent, the functions that a plate performs as a 
bearer of artificial teeth. 

It is sufficient for present purposes to speak ofonly one of these 
functions. It is the experience of all dentists that when a plate is 
used with a small surface, the pressure that is brought to bear upon 
it in the process of mastication, causes a rapid absorption of the 
subjacent tissues both soft and hard and it has been found neces- 
sary in the insertion of a small number of teeth, in order to avoid 
as far as possible this bad result, to make the plate as broad as the 
case will admit, thus distributing, what may in such cases be 
called a fixed amount of pressure for each case, over a broader mu- 
cous surface lessening the evil from absorption ; and I would sug- 
gest that in all cases where plates are used this pressure should, for 
obvious reasons, be so distributed as to bring as great a proportion 
of it over the hard or true bone, and as small a proportion over the 
softer alveolar structure as the case will admit. 

The necessity of guarding this point will be better appreciated 
if we give due consideration to the very great force exerted by the 
masseter muscles in mastication. 

One of the offices, then, and a very important one, of a plate 
bearing artificial teeth is to so apply, divide and distribute the pres- 
sure on the mucous surface as to produce the least possible injury 
to the subjacent tissues, and I consider this point of so great impor- 
tance that I hold that it is wrong to dispense with the plate (as is 


248 Removable Bridgework.— Waters. 


done in permanent bridgework) for the reason that the use of a plate 
in bridgework relieves the teeth and roots to which the denture 
is attached of much of the strain that is brought to bear in masti- 
cation, and transfers and distributes it over the mucous surface. 

Dr. EH. C. Kirk, in his paper on the “ Hygienic relations of ar- 
tificial dentures,” page 1022, vol. 2, of American System of Dentistry, 
sets forth plainly and, in my opinion, correctly the objections to a 
certain class of bridgework,which can only be said of that which is per- 
manent and without plates. But the bad results spoken of in these 
objection are, as I believe, fully met and avoided in the system that 
I have the honor and pleasure now to present to you, viz.: that of 
removable bridgework, because in it the denture is retained securely 
and steadily in the mouth yet is readily removed and replaced at 
pleasure by the wearer,—the pressure and strain are distributed 
properly over all structures and tissues available for that purpose, 
and the roots and crowns to which the denture is attached are so 
prepared that there is no place for the lodgement and retention of 
food, and when the denture is removed, both it and the mouth can 
be thoroughly cleansed. | 

It is also so evident as not to require explanation that should 
the roots or other tissues be attacked by disease, thus requiring 
treatment, or should repairs to the mechanism become necessary, 
the removable bridgework offers facilities for those purposes not 
to be found in that which belongs to the permanent class. 

I do not claim, that the idea of removable bridgework is 
original with me, but I do assert and claim that I constructed 
the first really practical piece of bridgework of which the wearer 
had perfect control as to removal and replacement, and in which, by 
the means adopted, the best possible hygienic condition is attained. 

Having accomplished this much I was led to devote my studies 
and energies to the combination and application of such devices 
as would best effect these desirable results. Most of these devices 
were known to the profession, but their combination and applica- 
tion as now presented to you, I believe to be new in bridgework, 
and to these devices and to dentures illustrating their character 
and application, I call your attention. 

These devices are three in number, each one of which may be 
used alone or two or all three may be combined in the same case, 
and applied as the position, character and relation of the teeth and 
roots remaining in the mouth may seem to indicate. 

The first one that I bring to your notice is a gold crown fitted 
to and sliding on a cap attached permanently to the root or natural 
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¢rown. This cap is made high and has on one side a longitudinal 
groove. See Fig. 1. The gold crown has soldered on the inside a 


Pig. f, 


Cast of practical case showing bicuspid and molar, capped ready for the 
-application of bridge. The longitudinal slot or groove is seen on the mesial face 
of the bicuspid. 


‘spring catch, which works in the groove on the cap and holds the 
crown firmly in its place. See Fig. 2. 


Fig. 2. 


Bridge-piece ready to apply. The outlined figure represents the capped 
teeth shown in cut No. 1. 


This device may be used (though I do not recommend it) in 
‘simple crown cases, and allows the removal of the crown at pleas- 
ure for the purpose of cleaning. It will be readily seen that, under 
proper circumstances, two or more roots or teeth, may be fitted 
with this device, the gold crowns being soldered to and made a part 
of the denture, making the whole a piece of bridgework capable of 
being removed, cleaned and replaced at the pleasure of the wearer. 
‘the spring catch regulates the firmness of retention. See Fig. 3. 


, Fig. 3. 
The above piece of bridge-work applied. 


This is my own invention, and I obtained letters patent for it 
‘in order that I might secure it and donate it to the profession, which 
I have done. 
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The next device is the box cap and split post, the box cap be-. 
ing fitted permanently to the root and the split post being soldered 
to the plate bearing the teeth. The box cap is the usual cap with 
a box or tube soldered to it and extending into the root, the cap end 
of the tube being open. The split post is so secured ,to the denture 
as to slide snugly into this tube, the firmness of retention being 
regulated by pressing the split slightly open when necessary. This. 


Fig. 4. 
Cast of case showing six anterior teeth prepared for the application of the- 
split-post attachment. 
device like the first may, under proper circumstances, be used alto- 
gether in any one case as shown in Figs. in which case the whole: 


Fig. 5. 
Piece of bridge-work with split pins ready for application. 
denture is supported by box caps and split posts adjusted to the 
roots of the six anterior teeth. 


The above piece of work applied. 
The third device is that of soldering to the side of the gold 
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crown covering the natural tooth, a split pin or post, which is in- 
serted into the open tube attached tothe denture. See molar tooth 
Fig. 7. This device, like the others, can be used alone in any one case. 

This device, like the others, can be used alone in any one case 


Case where both the preceding features are used. In this case, however, the 
split pin is soldered to the tooth cap. 


as illustrated in Dr. George Evan’s “ Practical Treatise on Arti- 


ficial Crown and Bridgework,” page 184, figures 383, but which is 
credited to Dr. H. A. Parr. 


As before remarked these devices may be used singly or in 


Fig 8. 


Piece ready for application. - 


combination in any one case. In one of the dentures, Fig. 6, sub- 
mitted to you the box, cap and split post alone are used; in 
another, Fig. 1., the cap, gold crown and spring catch only are used ; 
in another, Fig. 7, the three are applied, in which the entire denture 
is attached to and retained by two cuspids,a bicuspid and a 
molar. 

In all this, great care must, of course, be taken, in the prepara- 
tion of the roots and natural crowns to protect them against the 
action of destructive agents. : 

With this preparation of the roots and natural teeth with the | 
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proper adaptation of these devices, and with the use of as large a 
surface of plate as the case will admit, your speaker is at a loss to 
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Fig. 9. 


Bridge shown in Fig. 8 applied. 
conceive why removable bridge work should not become the work 
of the future, and he leaves the subject for your consideration with 
the remark, that the use of removable hridgework, of the character 
and with the features above presented, will relieve the dental pro- 
fession from the domination of the International Tooth Crown Co., 
which it is trying to exercise by virtue of its ownership of the 


‘“ Lowe Patent.” 
DISCUSSION. 


Dr. W. D. Dwinelle, New York City—This is a new field for 
dentists. There are objections to the old system of bridge-work. 
Cleanliness is often interfered with very materially. If the piece of 
work gives way, or breaks in any particular, or a porcelain crown 
breaks off, it is not possible to repair it permanently unless you de- 
stroy the whole device and commence de novo; but by the system 
of removable bridges we are able to take it out at leisure, correct 
and renew it, and put it back to its place. Furthermore, in the 
matter of cleanliness, this new system of Dr. Water’s removes the 
objection very materially. I am pleased with his system of tele- : 
scoping, so to speak, his bridge-work on to other teeth, preparing . 
the crowns by cementing a gold cap upon the natural crown, and 
when taking an impression of that and fitting a cap which is made 
to slip upon the cap-crown already in the mouth. Then the split- 
post, in conjunction with it, gives it firmness, which is very desira- 
ble. We are not obliged to resort to the old system of cementing 
bridge-caps on permanently, which is objectionable. 

Dr. Parr has invented a system of removable bridge-work of a 
very ingenious and practical character, doing away with most of the 
objections to work of this kind. 
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I regret that he is not present to exhibit to us his new system. 
I believe, however, he has held a clinic during our session illustra- 
ting his method. He regards his invention as a fixture, permanent 
when in position, and easily removed and replaced at the will of the 
patient. 

I am very much interested in bridge-work. I claim that ina 
treatise published in 1855 in the old “ American Journal of Dental 
Science.” I there published to the world, the system of cap-crowns 
and so-called bridge-work, which was my invention. 

Dr. A. G. Bennett, of Philadelphia—I am somewhat known as 
an advocate of bridge-work, but have no desire to be known as such 
except in so far as this mode of substitution conforms to dental 
science and is constructed on correct mechanical principles. I 
think the progress thus far made is as rapid and satisfactory as could 
be expected. 

The idea of cleanliness has been very properly more empha- 
sized than any other. With the removable bridge we get rid of several 
objections that were formerly inherent in certain kinds of cases; 
cleanlinessis secured and repair madeeasy. With the first method 
—that of cementing in securely—I cannot say that I have had any 
trouble that could be charged to the system itself; but in cases of 
chronic trouble about the roots or low recuperative power, the im- 
proved system has several advantages. 

With the first method the bridge and the abutment caps were 
one piece; now they are separate. There are two kinds of remova- 
ble bridges : the one to be removed by the operator, the other by 
the patient. Ifthe abutment or anchorage teeth are properly pre- 
pared and entirely encased in gold caps, we have done our utmost 
permanently to protect and preserve the foundation of our work. 
Of course, leaks and ledges and irritants must be carefully provided 
against in each case. Bridges designed to be removed by the 
patient are usually retained by a spring. There seems to meto be 
a weak point in this method in that the spring may be loosened or 
unsprung, and then the bridge is open to the same objections that 
many small partial plates are—it may get into the throat. I have 
not tried the spring method, but have constructed some on a modi- 
fication of this principle, and now make all my bridges so that they 
can be readily removed by softening the gutta-percha which holds 
them in place. 

But I will first speak of a method of my own. About a year 
ago I had some cases that required that the gold should be Kept 
entirely out of sight. I did this by encasing the inner half of the 
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teeth—molars and bicuspids—with half caps that were anchored in 
a groove that passed between the cusps and down the proximal 
surfaces beneath the gum. I usedthe Bing bridge teeth which 
showed only a mere line of gold between, and the end which rests 
on the gum, the denture being anchored with gutta-percha. These 
teeth are prepared by grinding off the rounding part of the palatal 
surface, which is afterwards restored with gold solder. 

As to bridges resting on the gum, I thought at first that this 
was nota good plan; but I find, by examining cases set in this 
way and by a little experience with the method, that, if the porce- 
lain fits accurately and is brought to bear lightly against the gum, 
there is neither irritation nor uncleanliness. This resting on the 
gum is one of the chief points in the Brown bridge, which is all 
porcelain baked around a platinum skeleton. 

One of the worst objections to the outward sloping palatal or 
lingual surfaces of the gold cusp teeth is that they are not exposed 
to attrition, and cannot be kept polished. Under such conditions, 
a solder surface will tarnish sooner or later, and then food debris 
becomes adherent, and the parts are uncleanly. The Bing teeth, as. 
I use them, must, of course, have a solder palatal or lingual sur- 
face; but since this is perpendicular, it can be readily reached by 
the tongue and brush. | 

In other cases, as already stated, I have used a modification of 
Dr. Parr’s system. This system consists essentially of a socket in 
the abutment-cap and a tongue containing a spring on the bridge 
proper. The socket on the tooth-cap and the pin on the bridge 
are roughly illustrated by the pin and aperture on a molding flask. 
The tongues are pressed into their respective sockets, and the den- 
ture is then cemented into position, which sets the caps parallel, 
allowing the part that spans the space to be readily removed. I 
have modified this method by leaving out the spring and anchoring 
the bridge with gutta-percha. I make the socket round, and fit the 
pins a little loosely, to leave a space for a film of gutta-percha, the 
advantage being that no spaces are left and all moisture excluded- 
I do not wish to be understood as condemning the spring sys. 
tem, which can be made very strong and durable; but, for the rea- 
sons given above, I prefer the modification which I have men- 
tioned. 

I will add that I consider bridge-work to have passed beyond 
the stage of controversy. It is based on principles as well estab- - 
lished as those of any other system of substitution, and a method. 
of inserting crowns without roots does span the chasm which has 
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heretofore existed between crowns and plates. Each one has its 
proper place, and all are needed to meet the varying conditions. 
A plate is a foreign body. <A bridge is the same, with this differ- 
ence: that the latter, when properly made, is not half so injuri- 
ous as the former. Defects have been, and are still being elimi- 
nated, and objectors are changing their attitude or subsiding into 
silence. We are making progress, and have every reason to believe 
that we have contributed something to dentistry that is of perma- 
nent value; and I will give it as my final opinion that bridge-work 
has come to stay. 

Dr. W. H. Dwinelle, New York City—I have a personal interest 
in this matter, as I introduced the system many years ago; and in 
order to justify myself in what I have said on this occasion, I beg 
to refer those present, who have the opportunity of looking into the 
back volumes of the “ Cosmos,” to an article by Dr. Stover Howe, 
on The “Evolutions of the Tooth Cap, Crown and Bridge-work,” 
in which he justifies me in all I said this afternoon. He referred to 
my original article published in the old ‘ American Journal of Den- 
tal Science ” in 1855. | 

I shall esteem it a personal favor if you will refer to this 
article by Dr. Howe, I think you will all justify me in what I have 
said. I did not know Dr. Howe at the time,so there could have 
been no collusion in reference to the matter. It was published in 
the ‘ Cosmos,” June, 1886; so it is not far back. 

Dr. W. A. Atkinson, New York City—I am delighted with 
the exhibit before this body. The roots of teeth are inserted so | 
that their crowns may best receive the occlusion of the opposing 
teeth. The pericementum is a nice, little cushion to break the im- 
mediate force of the occluding energy in mastication, especially in 
biting off hard substances. 

Ifon over shock this pericementum, under the law of nutrition, 
its action will melt the lime salt, so that without any inflammation 
that is recognizable, that tooth will become so loose that you may 
think you can pull it out with the fingers, but you will not be able 
to do so, as the softened tissues will hold it. 

Takes these two teeth (pointing to the specimens), the lime 
salts are simply melted in situ, and when the quietness that is 
necessary for the consolidation was secured they became firm in 
condition. Place the tooth in the position it is desired to have it, 
and give it steadiness enough to allow hardening of the lime salts 
of the osseous structure of the matrix, and you will have that ina 
healthy condition, and be able to bear all the use required of it. 
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I have seen cases from the Sheffield house of the International 
Tooth Crown Co., with bridges attached to and carried over loose 
_ teeth, and roots which were very unsatisfactory to the patient, 
discharging pus for months, which under proper treatment became 
healthy, firm, and useful, some without resetting, and others in- 
volving resetting of the pieces, and still others wasted beyond 
recovery. 


THE PULP AND TREATMENT OF PULP CANALS. 
BY JAMES TRUMAN, D.D.S8. 


The pulp of each tooth must be considered, not as a separate 
entity, but as a part of a living body essential to its life and a fac- 
tor in its nourishment. While this is understood there seems to be 
more or less confusion arising from the want of due consideration 
being given to this fact. Its connections are so intimate with all 
the various tissues composing the tooth body, that a lesion affecting 
one may be regarded as having an influence more or less potent on 
all. The inflammatory results of irritation are divided under a 
number of distinct heads; yet a description of one will necessa- 
rily include them all, for they areintimately involved in one common 
origin. This inter-dependence one upon the other renders it all 
the more necessary to have the subject clearly understood in its 
elementary and simple relations before proceeding to the consider- 
ation of the more complex. 

The pathological state of the pulp, beginning with the first de- 
gree of irritation in thermal influence, to the closing scene when 
devitalization has destroyed the function of this original formative 
tissue, is one of interest to the practitioner and the successful 
management of which necessarily, marks the progressive stages of 
the dental profession. The reason for a word now upon it must be 
found in the fact that for a long period the treatment of the pulp 
has been relegated to the finished work of the profession, with the 
natural result, that practices have been developed wholly at variance 
with accepted views of a quarter of a century ago and not in accord 
with observed facts of more recent development. The ideas re- 
garding the philosophy of treatment of pathological conditions 
have undergone a marked change in the past few years; so great, in- 
deed, that no apology need be offered for opening up the subject for 


further discussion. The day has certainly passed when the creosote ~ 


and carbolic acid ofa bygone time can longer assume to domi- 
nate the dental pharmaceutical preparations; or that other remark- 
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able period when empiricism took the place ofintelligent reasoning. 
While it is true that it has passed away with many, it has not with 
all, and it is still a question whether there is any other branch of 
our speciality where more confusion abounds in regard to practice 
than exists here. While anything I may write may not clear up 
this subject it is to be hoped that there may be some light thrown 
upon it, and a few of the difficulties that have environed it removed 
by the discussion that ought to follow a subject of such vital prac- 
tical importance. 

Pulps have been the theme of endless comment, and their preser- 
vation and destruction have involved the expenditure ofa vast deal 
of energy inthe attempt to affect both in a satisfactory manner. 
From the time of Spooner, with his introduction of arsenic, to the 
days when Harris vigorously opposed and then subsequently con- 
ceded its value, to the period when it became the universal devital- 
izer, or to that later time when it was again denounced as unfit 
to use, and we were called to retain the life of the pulp at all 
hazards. When capping came in under new and superior modes, than 
were possible originally, to the period in which we now live, when 
the profession demands to know the reason for all these changes and 
asks for some explanation of the great variation in opinion on all 
topics in connection with the pulp and the treatment of canals 
The confusion of ideas must strike the casual observer as not al- 
together creditable to a so-called “ learned profession.” There must 
be a reason for this contrariety of opinion, based as it doubtless is 
on observation ; yet we are no nearer a consensus of opinion to-day 
than we were forty years ago, and it is questionable whether we are 
as near the centre of truth on this subject as Maynard, Townsend, 
Westcott and others were, when they so beautifully illustrated 
their skill as manipulators in filling canals. I think the most can- 
did observer must concede, as: he reviews the work of that period, 
that the practice of canal treatment, as a whole, is inferior to that 
time. In examining this subject I have tried to divest myself of 
the feeling “ that the former days were better than these ;”’ but itis 
impossible to resist the conclusion, that while there has been great 
advances in other directions, there has been a retrograde in this. 
Indeed, we are where capping left us in the earlier days of 1850, 
with this improvement, that we know more of general pathological 
treatment. I am not, however, to discuss in this paper capping orits 
failures; but I wish to say this, that in exceptional and selected 
cases of extra vitality capping may be, and I know is, often a suc- 
cess ; but in all cases where the pulp has assumed pathological 
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conditions the retention of life must be of very rare occurrence if 
it ever takes place. This, if it be true, narrows the border of life 
in the pulp to such limits that we are forced to consider other 
modes and rely on pulp extirpation, until something better is de- 
veloped out of the present chaos of professional thought worthy of 
our acceptance. I, therefore, leave the question of preservation 
entirely in the hands of others and confine myself exclusively to 
devitalization and the measures required for the subsequent preser- 
vation of the tooth for future usefulness. 

The well-known modes of pulp destruction are: Ist. Forceful 
and immediate extirpation. 2d. The destruction by an escha- 
rotic, and 3d. By the slow process of death by inflammation. The 
first two have their advocates, and since the introduction of crowns, 
the number of operators who prefer driving out the pulp by wood 
and a sudden blow, forcing the pulp from its connections, are rap- 
idly increasing. This heroic method is seriously advocated as a 
painless operation. That at times it does not seem to produce. 
much pain must be acknowledged; but I have failed to find any 
one who could give a reason for this, and in the few cases where I 
have seen it tried, there was but one where there seemed to be no 
pain. The character of the tissue thus forced must lead us to look 
with suspicion on the assertion that no pain is felt. Statistics are 
wanting in regard to this, both as to the forceful removal, with or 
without the injection of a paralyzing agent, and until we have them 
it may be well to let the matter rest here with the usual conclusion, 
of all these controverted questions, that much may be said for and 
against the practice. Death by escharotics has not made much 
progress since the introduction of arsenic. No agent has been 
found to take its place, notwithstanding the efforts of the Germans, 
in their investigations, to substitue iodoform. In the use of arse- 
nic, however, there has been an advance by the application of co- 
caine and iodoform to inflamed pulps. The former introduced by 
Dr. Kirk and the latter by myself. As a note of progress I may 
state that the use of iodoform, in this connection, has received con- 
firmatory assurance of success from so many parts of the world, 
that the original conclusion arrived at may be regarded as fixed, 
and that we have at last a mode for the destruction of the pulp 
without pain, let the conditions be what they may. 

Devitalization brings us directly into a maze of pathological diffi-- 
culties, that it is not remarkable that the most courageous operator 
stands appalled at the possible consequences. We are met at once 
with a demand for our highest intelligence, for the greatest patience 
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in treatment, with oftentimes discouraging results that baffle our 
best efforts for weeks and even months. 

The relations of the pulp to the surrounding tissues are well 
understood, and it would be superfluous in me to enlarge upon 
them; but for a clear understanding of the argument I must say 
that the pulp by its prolongations maintains intimate relations 
with the periphery of the dentine, and by minute anastomoses with 
every part of this tissue, and, possibly, in some way as yet not 
clearly made out, with enamel and cementum. It. intimate con- 
nection with the pericementum needs only to be stated. 

The death of the pulp is produced by, first, irritation. This 
necessarily follows any exposure. The causes of this incipient ir- 
ritation are not far to seek. They exist in changes of temperature, 
of foreign matter collecting in masses—from food and broken down 
epithelial tissue—of the ever present low forms of life that become 
_ pathogenic upon the first favorable opportunity. These,and more, 
cause the exposed pulp to enter the second stage of inflammation 
in which the emigration of leucocytes and products of inflammation 
produce, with the congestion of the vessels, a hyperzmic condition 
that results in pressure on the sensory nerves, and final strangu- 
lation of all the sources of nutrition, and death follows. We now 
begin to understand how impossible it is that capping can be made 
a success except in absolutely normal pulps, and that these latter 
are exceedingly rare presentations. That it is possible to restore 
the pulp by starting the nutrient currents into normalactivity must be 
conceded ; but that, as before stated, cannot be the general rule, the ex- 
ceptions being found in cases of extraordinary resisting vital powers. 

The destruction of the pulp is progressive as a rule; that is it 
begins at the surface and may remain for indefinite periods as a 
superficial inflammation ; or, asI choose to call it, superficial chronic 
pulpitis. Devitalization proceeds slowly until finally the entire 
pulp is involved in destruction. From my observation I am in- 
clined to think that it is rare to meet with the destructive inflam- 
mation in this organ so common in other tissues. Pus is to be 
found in pulps, and Black describes a condition he terms abscess 
of the pulp; but it would seem that the pus present must originate 
solely by emigration and not by the retrograde metamorphoses of 
the tissue. The death of the pulp from whatever cause, opens up 
to the operator the whole question of treatment, which I will en- 
deavor to consider. I propose to examine the result from my point 
of view, following the various modes adopted and the possibilities 
of a successful termination. 
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By the forceful method the pulp is severed from its connec- 
tions by a violent process. It is torn from the prolongations en- 
tering the tubuli and equally so from the sources of nutrition at the 
foramen. The canal is, to a large degree, freed from organic ma- 
terial. Is this true of the tubes? We have no evidence that the 
removal of the organic portion—the inner tubular tissue—has been 
disturbed at all. Its sources of nutrition have been cut off, for 
there are no facts to warrant the opinion that dentine retains its 
vitality after the pulp has been destroyed. Now it is in just such 
cases that the advocates of immediate filling hope for the best re- 
sults, and it is here they should have it ifit is ever possible. I am 
not prepared to deny the conclusions of those who regard immedi- 
ate filling as the best. They have excellent reasons for its ad- 
vocacy in this forceful removal. It is true that the organic tissue 
left in the canaliculi will gradually disintegrate, and slowly car- 
bonize and eventually discolor the tooth; but if the canal be 
thoroughly filled I fail to understand how subsequent ill results, in 
other directions, can follow. This presupposes, of course, that an- 
tiseptic treatment has followed the removal of the pulp and con- 
tinued until the canal filling is inserted. The favorable conditions. 
found here do not exist under other modes of extirpation of this. 
organ and,in the nature of the case, all immediate canal filling 
after the use of arsenic or death by inflammatory processes, is bad 
practice. This may seem a dogmatic assertion, and it 7sa positive 
statement; but in my judgment it is one easily proven from 
accepted facts. 

Arsenic acts by paralyzing the nervous supply of the pulp, and 
thus in cutting off the sources of nutrition death follows. Decom- 
position, while more slowly produced, is sure to result from the 
application of this agent ; besides it is important that immediately 
upon the removal of the visible pulp there should be applications. 
to limit the action of any remaining arsenic absorbed. The im- 
mediate filling of the canal makes this impossible. Carbolic acid 
acts remarkably after the application of this agent. Clinically it 
has been noticed that it reduces the hyperemic condition produced 
by arsenic, probably, by holding the agent in solution and prevent- 
ing its further direct action. Time is, therefore, an important. 
matter in the treatment of a canal after devitalization by this agent. 
and immediate filling is inadmissible. 

The third condition, that of death by the gradual process fol- 
lowing either superficial or acute pulpitis, is one that has in all 
periods been regarded as the most difficult in the sense that the 
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prognosis was always necessarily unfavorable. It may be well to 
consider the causes that lead up to this in cases of this kind. 
From the very beginning of irritation followed by a hyperzemic 
condition of the vessels of the pulp, there is an accumulation of 
micro-organic life. These low forms have been known and recog- 
nized for many years, indeed as far back as Leuwenheeck, who first 
described bacterial forms; but, as you all know, it has only been 
of recent years that they have been appreciated in a pathological 
sense, and this is due to the work of Schreder, Pasteur, Bastian, 
Lister, Beale, Leber, Rottenstein, Koch, Miller and many others. 
There can be no inflammation of the pulp, or, for that matter, any 
infammation of the mouth, that these forms do not take part as 
factors in the increase of the destructive effects. They are the 
invisible irritants both by their immediate presence and by their 
products. 

This brings me to the consideration of the antiseptic treatment 
of canals. It has been but a comparatively limited period since the 
operator upon devitalized teeth regarded himself extremely for- 
tunate if he succeeded in getting these teeth prepared for filling 
without an attack of pericementitis, and the danger was always 
imminent of an abscess with all its accompanying unpleasant 
conditions. The past decade has witnessed an entire change in this 
respect, and I wish to occupy your time for a brief period ina 
review of a portion of the work that has led up to this. It is well 
known that for an indefinite period little was understood in relation 
to this subject. The facts were apparent and clinically fairly com- 
prehended; but no attempts were made to investigate the cause. 
The germ theory of disease began to claim attention ; but, as you 
are well aware, it remained for years a theory, and not until the in- 
vestigations alluded to were made, were we prepared to understand 
the true relations of a pulp to the surrounding tissues or the origin 
of putrefaction. the source of all the ills we knew so much about 
clinically and so little therapeutically. It would be impossible to 
state the number of years that first creosote and then carbolic acid 
held empiric sway over the professional mind. These two were the 
essentials in every dental medicine case and, with the tincture of 
iodine, held undisputed possession of dental offices until a very re- 
cent date. That the true action of these agents was but imperfectly 
understood is apparent from the fact that they thus held control 
for so long a period. The excuse for this state of things does not, 
however, longer exist, and no dentist is properly prepared to treat 
pathological conditions without a thorough comprehension of the 
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whole subject, including the materia medica upon which so much 
now depends. 

It has been said that while the origin of zymotic diseases has 
been more thoroughly investigated in the period named than in the 
prior centuries, yet the treatment has not advanced in equal de- 
gree. While this may be true in general practice, and while Koch 
may be able to demonstrate the bacillus of consumption and 
cholera, he nor his followers have succeeded in destroying these 
germs and preventing their ravages by any satisfactory agent. 
Prophylaxis is far in advance in this respect, and possibly the near 
future will demonstrate beyond a question that the future province 
of the physician and dentist will lie in preventing rather than in 
curing disease. The field is a wide and interesting one; sn time 
will not permit elaboration on this point. 

There was but little modification in the views of operators un- 
til the chemical changes occurring in putrescent pulps were exam- 
ined into. Dr. Litch was the first,as faras I am aware, to call 
attention to these, and his intelligent description of the chemical 
relations of the decomposed pulp has remained as the basis of our | 
knowledge on this question and a satisfactory solution of a 
hitherto difficult problem. This, coupled with the work of others, 
notably that of Miller and Black, has led up to a complete change 
in treatment among the progressive, intelligent minds of the pro- 
fession. The fact that micro-organisms are a principal factor in 
putrefaction, indeed, that that process cannot go on without them, 
simplifies treatment with the dentist. More favored than the gen- 
eral practitioner, he can adopt the Listerine method at once, and 
prevent the development of germs in the early stages. It needs no 
argument here at this late day to prove this fact. If we were not 
in possession of the work of the distinguished gentlemen alluded 
to, we would still have our clinical experience to fall back upon as 
conclusive in the premises. It is safe to assert with entire positive- 
ness, that a careful destruction of low forms of life in a canal, and 
subsequent sterilization of any instrument used, and then final ex- 
clusion, by proper agents, of all germs, that inflammation of the 
pericementum is an impossibility, and with this judicious treat- 
ment alveolar abscess would soon be placed amongst the lost dis- 
eases in properly treated patients. If, then, micro-organisms are 
essential to putrefaction, and the products of this chemical change 
produces pathological conditions in near and remote tissues, it is 
clear that the only canal capable of being filled at once after re- 
moval of the pulp is the one destroyed by forceful measures, and 
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the earlier it is filled the better. All other cases require treat- 
ment. 

The antiseptic agents are now so numerous, and are increasing 
so rapidly, that I would simply weary you with a recital of all of 
them, and will, therefore, confine myself to a few. It must be 
borne in mind that a true germicide is not always the most satis- 
factory agent to use, at least not in my opinion. An agent that 
can be used ad libitum, though possessed of but low germicidal 
powers, is superior, at times, to such a one as mercuric chloride. 
Again, one should be selected which combines, with its inhibiting 
power, the property of retaining its place without change for the 
longest possible time. This is, doubtless, the great value of iodo- 
form in canals, that it cannot be broken up, but will retain its pos- 
itive action for months and, possibly, for an indefinite period. 
Quinia, while weak in antiseptic qualities, is also of great value 
clinically, from its power of inhibiting pathogenic forms. The 
number of antiseptics has become so numerous, and are constantly 
being added to, that it is difficult to arrive at correct opinions in 
‘ regard to their relative value for dental purposes. Prof. Miller, as 
you are aware, has done good work in this direction, and I quote 
eleven of these in the order of value: 


Mercuric Chloride. Permanganate of Potassa. 
Nitrate of Silver. Eucalyptus Oil. 
Todoform. Carbolic Acid. 
Naphthaline. Hydrochloric Acid. 
Todine. Phenylic Acid. 

Oil of Mustard. 


The following are some that have been found valuable clinic- 
ally: Resorcin, boric acid, naphthol, hydronaphthol, a prepara- 
tion from B. naphthol, hydrogen dioxide (peroxide of hydro- 
gen), thymol, quinolene, iodol, eugenol, eucalyptol, sanatas oil, 
salacylic acid, quinia, and heat. ‘Many others, old and new, 
might be added, but I have preferred to give only those that have 
been thoroughly tested in pathological conditions of the mouth. 
Those named have quite different properties, and must be used 
with an intelligent conception of the object expected to be attained, 
as well as to their escharotic and possibly toxic qualities. The 
practical illustration of treatment in my hands is as follows: the 
canal is thoroughly injected first with peroxide of hydrogen as 
preliminary. This powerful oxidizer of organic matter prevents 
possible injury in cleaning out the debris of pulp tissue. The in- 
struments used are passed through the alcohol flame to sterilize 
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them. The canal is then thoroughly washed, either with mercuric 
chloride solution, 1 gr. to 4 oz. of water, or what I prefer, a naph- 
thol solution, as follows: 


Be  REVOPOMADENGL esis vine cee ew cee a5 sues <ehews gr. ij 


AICOROHS << vs ces 5 Pen y Ve Mawes hie Mae ae ak OZ. 88 
AQUOS asi sue eee eee ee aie oz. iss. M. 


Sol. filtered. 


This is avery strong preparation, and should be used with 
caution to avoid irritation of the mucous membrane. It is not an 
escharotic, but exceedingly irritating. The next application is 
either iodine in crystals, as recommended by Dy. Litch, or, what I 
prefer, iodoform in the form of a paste. 


Be TOROTENE, lis cake on ew ce haw eb readies gr. j 
RARE WIIG! 6 kg eed i ode i we bne shan er’ Vales gr. Vj 
Acidi carbolici, 25 per cent. sol.............. q.s. M. 


This retains its character, as previously stated, for an indefi- 
nite period, hydrogen sulphide having no effect upon it; differing 
in this respect from iodine, for the latter breaks up H,S into hydri- 
odic acid, sulphur being deposited. Whether iodoform acts through 
its strong and persistent vapor or purely through its antiseptic 
properties is not understood; but probably through both, for, 
according to Bartholow: ‘‘The vapor of iodine, like chlorine, 
but in feebler degree, decomposes sulphuretted compounds.” 
While I have made some efforts to determine the effect of iodoform 
chemically, its action in canals, in putrefactive conditions, still 
remains uncertain. Clinically the results are entirely satisfactory. 
The objection to this agent is its penetrating, lasting and very dis- 
agreeable odor. This may be removed in part by some of the 
essential oils; but I prefer to use it with the least possible admix- 
ture. Other substances have been introduced to take the place of 
this, as iodol and iodide of bismuth; but my experience does not 
warrant me in giving them equal place to iodoform. The paste is 
covered with a pledget of cotton saturated with a strong antiseptic 
of non-toxic character, as thymol or hydronaphthol in solution, 
and then followed with a temporary stopping of cotton and wax, 
sandarach and cotton, or gutta-percha. The latter, if used, should. 
be left with a vent extending from the cotton to the surface of the 
filling to serve as an outlet for any excess of gas. When all odor 
of putrefaction has ceased, the canal is generally considered to be 
prepared for filling. “When it is remembered that the entire den- 
tine is permeated throughout with tubes, and each of these contains 
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organic matter in a state of decomposition, and that the central 
canal is the common outlet for the drainage, it becomes a serious 
question whether it 7s ready for filling; certainly not without fur- 
ther treatment. As it is manifestly impossible to reach the con- 
tents of these tubuli except by imbibition of fluids, the selection 
of which must be based on certain qualities, it is clear that an anti- 
septic, however powerful, will not accomplish the object aimed at. 
It will necessarily be temporary in its results, and the discolora- 
tion of the body will be the final effect. The desired object can 
only be obtained by some agent or agents that will change the 
character of the decomposed tissue in the tubes and render it 
undecomposable. This will be found in the coagulators, and, of 
these, the chloride of zinc stands at the head of the list. This, from 
its affinity for moisture, will penetrate deeply and persistently. 
Putrescence cannot go on. Albumen thus treated’and exposed to 
the atmosphere has remained unchanged for months. The canal 
is first closed at the apical foramen, at the shoulder, with either a 
small piece of cotton saturated with carbolic acid, or, if possible, 
‘with a small piece of gutta-percha. Cotton, saturated with chloride 
of zine in solution, is then passed into the canal and allowed to 
remain there for several days. The object of the cotton or gutta- 
percha at the foramen is to prevent the action of the chloride on 
the pericementum. This action may be desired at times. Hence 
its use requires judgment. The further treatment must be gov- 
erned by each individual case. 

This article would be incomplete without noticing the plan of 
using compressed heated air, introduced by Dr. H. C. Register, 
of Philadelphia. In the treatment of canals it is unquestionably 
of great value and hastens the operation. Dr. Register states 
that it effectually destroys all germ life and that a tooth can be fill- 
ed with entire safety at once after heated air has been forced into 
the tooth under pressure. The only question that I entertain in re- 
gard to it is, that if the heat be carried to a degree sufficient to de- 
stroy micro-organisms, it may possibly weaken the tooth by burning 
or drying out the organic matter of the dentine, and especially of 
the enamel. This result followed the use of metal for filling, flowing 
at a low heat as Wood’s metal. The crowns were so much weak- 
ened that the walls frequently fell from the filling. 

The filling of these canals is so well understood and so thorough- 
ly exhausted of all novel features, that it might be omitted; but 
there are some points I wish to refer to briefly. Gold, tin and 
gutta-percha possess valuable qualities and have each in their way 
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given excellent results. Argument seems to me to be wasted in at- 
tempts to discuss the relative merits of these materials. With 
suitable conditions each has its value and will preserve the tooth 
from the irritation of septic poison; but may not and, if my rea- 
soning be correct, cannot prevent discoloration as neither of them 
can affect the organic tissue of the tubes. For the reason given 
under the consideration of chloride of zinc, I prefer the oxy-chlo- 
ride of zinc for filling canals. 

There has been adopted in recent years a mode of treatment that 
seems to me to require special notice; as, in my opinion, it is not 
only unscientific but reprehensible. I allude to the filling of canals 
with cotton saturated with carbolic acid. The advocates of this 
practice contend that success justifies the means adopted. This, if 
it were true, might bea satisfactory argument; but it has yet to be 
proven, while there are many facts in direct opposition to any such 
claim. Carbolic acid, as well as all germicides, has a limit to its 
power, the effect in time ceasing. It is true that both carbolic acid 
and creosote are coagulators; but they act very slowly in this di- 
rection and it is questionable whether either of them will change 
to any depth the contents of the tubes. With the loss of germici- 
dal power there comesa time when the cotton will become offensive 
and a constant element of danger to the tooth. Cotton is an 
efficient filter and is, therefore, valuable to prevent the ingress of the 
micro-organisms from the atmosphere; but is not to be relied on 
for continued duty in a tooth canal. It is not a serious matter’ in 
the form of a small pellet, saturated with carbolic acid and placed 
at the constricted portion of the canal as it enters the apical fora- 
men and may there have a certain value in protecting the perice- 
mentum; but beyond that I regard it as objectionable. 

The importance of pulp treatment in connection with pericemen- 
tal inflammation has not, that [ am aware of, been noticed as its. 
importance demands. The pathological state which we denominate 
pericementitis is the result of pulp disorganization by some of the 
well known forms of destructive lesions. To undertake the reduc- 
tion of this inflammation, locally or combined with systemic 
treatment, must result in partial or complete failure if no attention 
be paid to the pulp. Inflammation of the pericementum at the 
apical foramen, of a pathological character, is certainly impossible 
unless the central and formative organ be first involved. The cause. 
of the lesion of the investing membrane lies in the canal and 
whether it be acute pulpitis or from decomposed particles, the 
treatment must begin with the canal and this must be accorded the 
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careful management heretofore described. The satisfactory results 
growing out of this treatment has robbed this once cause of anxiety 
of nearly all the difficulties and reduced the loss of teeth, in my 
hands, to a small fraction of former years. 

The conclusions arrived at in this paper may be condensed 
as follows: 

Ist. That in the forceful removal of the pulp we have the 
only condition that favors immediate filling. 

2d. That death by escharotics or by inflammation neces- 
sitates treatment. | 

ed. That antiseptic agents will not prevent discoloration of 
dentine and, therefore, an agent must be used to change the 
organic tissue in the tubes into an insoluble compound. 

4th. That while gold, tin and gutta-percha are each good for 
filling canals, oxychloride of zinc is to be preferred for its valuable 
and persistent coagulating property. 

Sth. That pericementitis cannot be successfully overcome with- 
out first treating the primal cause, the diseased pulp, antisepti- 
cally. 


DISCUSSION. 


Dr. 8S. G. Perry, New York City—There is little I can say except 
to commend the paper in every particular. From microscopic ob- 
servations of the contents of pulp canals, I find that when first 
opened, if there is a disagreeable odor, there is always a very 
lively condition microscopically. As such teeth are the ones from 
which trouble may arise upon disturbance, it does not seem too 
much to assume that microscopic life may be directly or indirectly 
the cause. Whether such odors are due to the rapid multiplication 
of germs or to chemical action resulting from such multiplication, 
is hard to say; but it tallies with clinical experience to expect dis- 
turbance when such teeth are opened if the most prompt and active 
antiseptic measures are not resorted to. It does not seem right to 
me to attribute the trouble to the contents of the pulp canal alone. 
We must look further, for,as Dr. Truman says, there is a large 
proportion of once living matter in the tubuli themselves, and to 
fill the pulp canal before such animal matter has been sterilized 
seems to me unwise treatment. 

As to the removal of the pulps of teeth that have never been in- 
flamed—if they are distroyed at all—I think there can be no doubt, 
on general principles, that it is well,if there is a healthy condition, 
to fill the canal as quickly as possible. If it is left open particles of 
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food, mucus, etc., get in—substances that will produce the very 
trouble the pulp itself will produce if not removed; so it is best to 
close the teeth as quickly as possible. 

The best method of filling the roots of teeth seems to be an 
open question. For many years I have been in the habit of using © 
the gutta points. I believe they originated in my office. I use them 
as much as any other means, because it is possible to carry thin 
points to the end of the roots, and by the solvent action of chloro- 
form get a perfect fit to the walls of the canal, as well as to be more 
certain of closing up the open mouths of the tubuli. My objection 
to oxychloride is that the air becomes confined before the instru- © 
ment,andit is very difficult to get the filling to the end of the root. 
This will be easily shown by the attempt to fill the roots of teeth 
out of the mouth, or better still, the closed end of glass tubes 
drawn down to resemble the shapes and sizes of the pulp canals of 
teeth. In filling the canals of teeth there must be no open spaces 
left, as they become receptacles, and being filled by infiltration he- 
come as great a source of danger as an unremoved pulp. 

And yet Iconsider that there is, after all, an objection to 
gutta-percha. It is in the fact that it is somewhat absorbent and 
that it is not antiseptic. Sometimes when removed, after many 
years, there will be a disagreeable odor from it. The filling of a 
pulp canal should be as indestructible and non-porous as possible. 
I question therefore if it is not true, as claimed by Dr. Jack in the 
*¢ American System of Dentistry,’ that the very small part of the 
pulp canal near the end of the root can be filled as accurately 
with gold as by any other known means. 

I have in the last few years many times filled the tips of roots 
with gold in the manner described by Dr. Jack, and always with 
the feeling that I had made a close tight filling, free from pits and 
holes. After reaching the large part of the canal I see no advan- 
tage in using gold. In other words, when I can be perfectly 
certain of filling with oxychloride of zinc without danger of air 
bubbles, I know of no better substance. I suppose I fill the tips 
of the canals about as often with gold as with gutta-percha, but the 
larger parts of the canals I almost always fill with oxychloride of 
zinc. Drying the tooth as much as possible I saturate the root 
with chloride of zinc in the hope of sterilizing the tubuli, and then 
fill the canal with the oxychloride of zinc. These methods are ap- 
plicable to good healthful teeth. The roots of teeth that have been 
diseased I often fill in such a manner that the root filling can be 
removed without too much trouble. For such cases I often use 
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tapered gold wire filed to fit the root fairly, and reaching if 
possible to the apex. This I plunge through the oxychloride or 
the solution of gutta-percha, as the case may be. The large end of 
the wire I notch or bend over in the form of a ring to facilitate 
removal in case of need. Although I do not put in fillings 
expecting they will be removed, yet it is comfortable to know that. 
In case of need it can be rather eanily done. 

Dr. Joseph Head, Philadelphia—I do not come up here be- 
cause I want to speak, but because I have something to say. I 
stand here as a person who fills roots with cotton, and I wish to 
explain my reasons for so doing. If Iam wrong I will gladly 
change my course, but at present my sole desire is to see both 
sides of the question represented. 

It has been justly said by the last speaker that oxychloride of 
zinc, phosphate of zinc and gutta-percha are porous; that taking up 
the fluids of the blood they become saturated with putrefactive 
matter. Gold has been lauded as a root canal filling, and when the 
apex ofthe canal can be readily reached, gold certainly can be 
legitimately used, as it makes a thoroughly tight joint. But it is 
universally known that the roots of molars usually are flat and 
tortuous, that the accurate adaptation of either gold or gutta- 
percha is impossible. And when the utmost care has been used, 
and even when the canal has been thoroughly filled, the risk 
of alveolar abscess is always present? There always is a strong 
probability that the outer portion of the apical foramen is unfilled ? 

If, therefore, recognizing these facts, a dentist fills a canal with 
an irremovable filling, should trouble arise, and the patient return, 
the uncomplimentary remarks of the patient will have some degree 
of justice. 

The dentist is in a bad scrape ; he does not know what to do; 
the tooth is jumping; the patient is in anguish and wishes to be re- 
lieved, and the gas is imprisoned at the apex of the root, and 
the unfortunate practitioner seizes his engine and proceeds to 
vent the aching tooth. He has the unpleasant task of perspir- 
ing for two or three hours, but what is worse he almost kills. 
his patient. 

How much better would it have been both for him and his 
victim, if instead of the irremovable filling he had inserted a cotton 
dressing, soaked in carbolic acid. Had the cotton been used, two 
minutes work with a spear pointed drill would have given the 
patient almost instant relief. 

Dr. L. Ashley Faught, Philadelphia—I have in my practice sel- 
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dom filled a root with anything other than cotton, and, if my experi- 
ence with it is as favorable in the future as it has been in the past, I 
shall continue to follow the same line of practice. Dr. Head 
has presented to you the reasons why he likes to use cotton fillings, 
and I agree with every sentence. 

There is a little word of caution, however, which might be well 
mentioned in this relationship—that it is important to be careful in 
choosing with what you saturate your cotton. There are drugs 
which certainly seem to disintegrate the fibre of the cotton, and if 
you should experiment first with one thing and then another, be 
careful, for upon removal you may find the cotton broken up and 
in such a shreaded condition that it will be worse than boring out 
a gold filling. It is almost impossible to get at the apex. 

My choice of dressing is the one suggested by Dr. Kirk: Iodo- 
form disguised with oil of cinnamon. It seems to be the most satis- 
factory thing for a final filling; and when the cotton is packed 
thoroughly and tightly into the root, it is as solid and impervious 
as anything can be. 

_ Dr. Geo. S. Allan, New York City—I like a bold man very 
much, and therefore I am very much pleased at the stand taken by 
the two gentlemen who last spoke to you in favor of that much 
abused cotton filling. I have used it for years in certain cases, and 
my success with it has been as favorable as with any other material, 
though I have used gold largely; in fact, uniformly use it where a 
root can be readily filled or gotten at, cotton saturated in some 
strong antiseptic, such as oil of cloves, or better still, tyron, can 
be packed more thoroughly into a fine root canal, filling it up more 
perfectly than any other material that I know of; and I have taken 
out cotton that has been saturated in tyron, packed into a root for 
15 months, and it was just as sweet as the day it was put in, an 
an almost imperceptible odor of tyron could be distinguished. 

It behooves us to be very careful in condemning our material in 
use as root filling, owing to popular prejudice. There is a prejudice 
against cotton, and it is talked very slightingly of. Pure cotton, 
if packed into canals, and then excluded from the moisture of the 
mouth, makes as perfect a filling, I may say, as gutta-percha. It is 
not as porous, and therefore is not as subject to the changes that 
gutta-percha is liable to. One of the best methods of preparing 
cotton for root filling purposes is as follows: Soak it for some time, 
beforehand, in one per cent. solution of mercuric bichloride. Then 
dry it carefully. Then before using it wrap it carefully around the 
proper broach, taking pains to employ only cotton enough to fill 
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the canal, and give it a solution of resin in ether, dry off with 
bibulous paper the excess of resin, and then pack it into the canal- 
Cotton so prepared is almost indestructible. Bacteria cannot 
obtain a footing in it or grow in its meshes. It is taken for granted 
that all root canals are sterilized before filling, no matter what 
the nature of the filling material employed. I advocate cotton 
only as one of many useful materials available for the purpose. 

Dr. J. N. Crouse, Chicago—I am a little disappointed in com- 
ing back to this old city, where I received the first part of my 
dental education, and listening to-day to my old teacher, to find 
him advocating about the same practice and holding the same 
views that he did twenty-five years ago, not having advanced any 
in this one direction. I cannot agree with him in his views on 
capping pulps, for if I understand his meaning correctly he con- 
demns almost in toto pulp capping. What he said on the subject 
was little, but enough to show that this was his view. I stand here 
an advocate of pulp capping and claim a successful practice in this 
line. If the gentleman is not able to cap pulps, I am and success- 
fully, and consider the destroying of pulps and filling of roots 
the last thing to do. I formerly filled roots with gutta-percha and 
gold, using a little gutta-percha in end of root, which does not pre- 
vent me from forcing the gold as far as it will go, the gutta-percha 
occupying the space which would otherwise be left vacant, unless 
some plastic was used. 

I should cap the pulps of all teeth when the dentine is sensi- 
tive; that is when it responds to scraping of excavator and gives 
off sensation, which I believe to be one of the best tests of a 
healthy pulp. I should apply carbolic acid freely getting a com- 
plete coat of coagulated albumen over the point of exposure, cap 
with oxychloride of zinc, being very careful to apply the capping 
in a skilful manner, believing it to be one of the most delicate 
operations in dentistry, and being sure to have a good solid base 
for the cap to rest upon, having removed sufficient of the softened 
portion to make sure that the cap rests solid, and filling over this 
with whatever material seems best for the permanent filling. As 
these were my views when I came here, I do not expect to go home 
and apply arsenic or any other destructive agent to pulps, but shall 
continue to cap them, having great faith from a long and successful 
experience in this line of practice. 

I do not wish to be understood as claiming that all pulps that 
are capped remain alive; a certain per cent. of them die, giving no 
trouble to the patient, but remaining entirely comfortable and the 
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teeth not discoloring; and only by applying an extreme of cold 
and heat would you know the pulp was not alive. 

Another per cent. will give trouble, and the patients come 
back to you, or to some one else, after capping, and will receive the 
treatment as laid down on the paper, which I consider sound both as. 
to manner of getting ready and the filling, except perhaps the use of 
oxychloride instead of gutta-percha; but I think I would as soon 
risk one as the other. 

There is one thing that is lost sight of in deciding between 
capping or destroying pulps, and that is that quite a per cent. of 
teeth, even when the roots are filled as well as can be, frequently 
give trouble. 

I did not expect to come here and hear of so many successful 
operations by filling the roots of teeth with cotton. I thought that. 
practice had died out long ago. This cotton practice has a redeem- 
ing quality spoken of by one of its strong advocates here to-day, 
which is, by leaving the ends sticking out, it can be removed quickly 
when the tooth gives trouble; a very wise precaution which will be 
often needed. | 

Dr. C. £. Francis, New York City—I listened to Prof. 
Truman’s paper with much interest; it contains a great deal of 
sound sense. The subject is an old one, but at all times impor- 
tant and interesting. Prof. Truman said so little regarding the cap- 
ping of pulps that I did not suppose his subject covered this mode — 
of procedure. I imagine that but few of us here present think of 
devitalizing a freshly exposed pulp. I have for many years been in 
the habit of capping pulps when newly exposed, and have written 
several papers on the subject giving my reasons for so doing. As 
regards the matter of devitalizing freshly exposed pulps, I believe 
the time has passed for this sort of practice. Prof. Truman, how- 
ever, referred to ‘“ sick pulps ” or pulps in a pathological condition, 
and I fully agree with him in his treatment of such cases, for I have 
but little faith in the restoration or salvation of pulps that are 
sickly or in a partially congested conditon. 

As regards the material for filling root canals, I have many 
times heard it argued that it made little or no difference what sub- 
stance was employed, if only the canals were properly prepared be- 
fore receiving the filling; and it seems to me that this is about the 
case. Gold, tin, gutta-percha, wood, cotton and the zinc stoppings 
have all been used with success. Cases have come to my notice 
where roots filled with cotton have remained in good condition for 
many years. <A prominent and excellent dentist of New York has 
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used cotton as a root fillng in very many instances, and a number 
of teeth so treated have come to my hands. I had occasion to re- 
move the fillings of several of these teeth, and found the cotton 
thoroughly packed and apparently as clean and odorless as when 
introduced. Packed in this manner the cotton would not be apt 
to absorb moisture from the foramen at the end of the root. 
Success in root fillings is in great part due to the preparation of 
the canals, much more so then in the choice of materials used. 
‘They Hiculd be thoroughly cleansed of all debris, washed well with 
tepid water; disinfectants, or antiseptics iiechsd. and made per- 
fectly dry sik warm air. I never boast of my ability and in such 
cases am not sure of perfect results. But as regards freshly 
exposed pulps, I would always endeavor to save their vitality, 
_-and if successful but once in three cases it is worth our effort to 
try. In the majority of cases, however, where the pulps are healthy 
I believe they can be saved. 

Dr. W. A, Atkinson, New York City—I never allow my pupils 
to kill pulps except where they cannot control the case, as in per- 
sons who want to travel, and where pulp stones must be removed 
to secure usefulness of the root. 

As to the paper the doctor said squarely that when pulps came 
to him exposed, he let other people take care of them. The time is 
upon us when pathological chemistry must be accurately studied 
before we can grasp the situation and do our whole duty. Weknow | 
that chloride of zine and oxide of zinc mixed together produce 
a hard body, and whenever any body is crystalized with a great 
number of crystals, there must be spaces between. It is the zine 
that acts upon the fibrils forming a “hydrochloride of albumen” in 
the root. When the root is well filled with any fit substance, it 
should never be removed. Because if you have a tooth filled to or 
even a little beyond the foramen, the end becomes encysted, and 
there is no occasion to remove it. There is a great deal that goes 
to make up success that is not scientific; though it is, at the same 
time, the very highest science occulted. 

Now, with regard to pus and the process, we heard to-day that 
it was the leucocytes under the inflammatory process, escaping into 
the cavity of the abscess that become pus corpuscles. If alive 
until next June, I hope to be able to put this matter straight, as 
Iam preparing a paper on the origin of pus. It is impossible for 
leucocytes to pass the hardened congested tissue of an abscess in 
suflicient quantity to supply the pus to fill it. A retrograde molecu- 
lar metamorphosis melting and breaking up the tissue elements is 
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the antecedent of an abscess in every single instance. There must. 
be living tissue and micro-organism in the neighborhood of the de- 
bilitated protoplasm before there can be any pus. Abscess is local 
and dependent upon a deterioration in the juices of the flesh (the 
substances ready to be appropriated by the process that we call 
nutrition). J merely name these points to show how far and endless. 
the discussions could be if fully elaborated. 

Dr. C. EH. Francis, New York City—In my previous remarks 
I hope I did not give the impression that it was my custom to fill 
root canals with dry cotton. The idea intended to convey was 
that success depended more in the preparation of the canals than 
in the filling material. In conversation with the late Dr. Varney, 
many years ago, he remarked that he considered oxychloride of 
zine the best stopping for roots. He believed it possessed anti- 
septic properties and would remain permanently. There is some 
difficulty in introducing this material into the canals. Small fibres 
of cotton wound around a broach answers a good purpose for car- 
rying the zine paste into the roots. 

Dr. W. H. Dwinelle, New York City—Dr. Perry made the 
remark that I had had an experience which antedated the experience 
of many on the subject of filling root canals, and I was about to say 
that also with reference to the capping of nerves. — 

I think it was in 1842 or 1848, I was constrained to advocate 
the retaining of the vitality of the nerves of the teeth in cases of 
deep seated caries. It was customary with many of us, and with 
the profession generally, at that time to excavate a cavity until all 
the decay was taken out, and when the decay was deep and the 
dentine largely disintegrated, it involved the uncovering of the 
nerve; and according to the orthodoxy of the day, a nerve exposed 
must necessarily be destroyed ; at that time I advocated the retain- 
ing the vitality ofthe nerve leaving this partially decomposed bone — 
asa capping for it. I can show you to-day evidence to persuade 
you there were instances wherein this partially decomposed bone,. 
allowed to remain, has been recalcified. It is the office of the nerve 
to deposit secondary dentine, and cover its retreat so that in ex- 
treme old age it is entirely obliterated. I was abused roundly for 
it, and in conjunction with the articles published on the subject, I 
was accused of leaving decay in the tooth, a very unpopular thing, 
especially as our operations are designed to save teeth from decay. 

Now, in regard to exposure of the pulp, I was, perhaps, one of 
the earlier dentists who recommended saving the nerves of the 
teeth. I have been successful in a large majority of cases. I have 
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within a few weeks examined some teeth whose nerves were exposed 
and capped away back in the forties, and found them entirely in- 
tact and alive and covered with a calcified capping. With regard 
to filling nerve canals, I think I have the advantage of the ex- 
perience of those as far back as Hudson and Maynard. Their 
methods are familiar to youall. My method of filling nerve canals, 
if it is a case when it is absolutely necessary for it to be destroyed, 
devitalize it, remove, medicate and then fill at once. If it is an 
old tooth, dead and charged with decomposed matter, adopt 
methods to absorb it out, treat thoroughly until you are satisfied 
the fibriles have been thoroughly coagulated, sterilized and inert, 
then fill it thoroughly. 

Then for years I filled with gold, though not so much now, not 
the entire canal. I roll my gold on a Swedish broach so thie it 
forms a sort of attenuated cone, measured the length of the root, 
and then take a Swedish broach and made a slight right angle at 
its extremity. Itis then made to slip down until it has passed the 
foramen. This can readily be appreciated by the delicate hand 
of the manipulator. It is then marked and drawn out, when the 
rest of the filling instruments are gauged by it. 

It was my custom to fill nerve canals, until recently, entirely 
with gold—always with gold at the extremity. I rarely have any 
trouble with teeth; when Ido, I consider that I havenot donemy work 
thoroughly; that I have not allowed sufficient time between my 
treatment and filling. IfI have any trouble, I do not remove the 
filling at all, but resort to external treatment with the drill. Ido 
not think it is extremely painful. I simply put a drop of cocaine 
on the gum over the extremity of the root, and with a drill sud- 
denly open, through the process, to the extremity of the root, and 
there I accomplish all that I could by taking the filling out. I 
rarely have trouble after this. 

I am not in favor of the use of cotton pure and simple for fill- 
ing nerve canals; if you use it in conjunction with resin, wax or 
oxychloride of zinc, the virtue of the operation must be attributed 
to these materials, and not to the cotton, which only facilitates their 
introduction. More depends oftentimes upon the intelligence, skill 
and delicate manipulation of the operator, than anything else; but 
you cannot hermetically seal a cavity with cotton alone. 

Dr. James Truman, Philadelphia—I think, in justice to my- 
self, and in response to my friend, Dr. Crouse, of Chicago, who 
says I have not learned anything in twenty-five years, that I should 
say something. I believe I have acquired something in that period 
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and have, I am sure, passed through all the stages of capping, and 
have tried all recognized modes of treatment. He will, however, 
permit me to say that capping was not the subject of the paper, 
and was referred to only incidentally among others as the basis of 
my argument. But as this subject has been brought into the dis- 
cussion, I wish to repeat that there are conditions where pulps may 
be saved by this process, and also pathological states where it is 
impossible to save them. I should be untrue to my convictions 
did 1 not recognize the fact of the possibility of saving pulps after 
continued exposure and irritation. 

The point that I wished to make in the paper was not antago- 
nism to cotton filling any more than to capping. While I oppose 
both as a general practice, there may be times when both may be a 
success. The reason given for its use, that is easily removed, seems 
to me a fallacious one. As Dr. Atkinson truly says, why do 
we wish to remove a canal filling that was put in to stay? I never 
remember a case where this seemed to be required that external 
treatment did not answer equally as well. A gold filling, to be of 
any value, must be packed in as solid as the mallet can make it. 
Nothing is, therefore, to be gained by attempting its removal. I 
do not want a filling that can be withdrawn. To make it of this 
character implies a doubt and suggests a possibility. 

That which I wished to call especial attention to, in the paper, 
was the condition of the tubuli of the teeth. The organic matter 
contained therein when left without treatment is followed, eventually, 
by discoloration of the tooth. I endeavored to impress upon you the 
necessity of placing something in the canal that will act upon the 
dead tissue in the tubes, and I suggested for this purpose chloride 
of zinc in solution. The well known property of this agent, as a 
coagulator, makes it an especially desirable agent in this connection. 
Its affinity for moisture will cause it to penetrate deeply, and where 
coagulation is effected decomposition is impossible. This opinion 
is based upon clinical experience and to some extent upon micro- 
scopical observations. I have tested it so long that I feel every con- 
fidence in it, and do not pretend to fill a tooth before I have had 
the canal under the effect of this agent for several days, as the use 
of chloride of zinc for this purpose is original and of necessity 
will need confirmation from others, I desired it should not be over- 
looked in the discussion. 

In regard to the remark of Dr. Atkinson that the leucocytes, 
found in an inflamed pulp, were the product of metamorphoses, I 
have this to say, that I do not think we know enough in regard to 
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it to formulate an answer. My inference from observation is that 


they are not present through retrograde metamorphoses, but the re- 
sult of migration. 


EXHIBITS AND CLINICS AT THE ANNIVERSARY MEETING. 


Tue 8.8. Waite Dentat Mre. Co. in their exhibit made a spe- 
cialty of electricity as applied to dentistry, the electric current sup- 
plied from street wires or otherwise. An Electric Dental Engine, 
and a device to stop motor instantly at will; Rotary Fan; To and 
fro Fan; Electric Plugger; Hot Air Syringe; small electric 
lamps of from 16 to 4 candle power for use in the mouth; Laryngo- 
scope, Cautery, etc., wereshown. They also exhibited a slip joint 
and duplex attachment to engine; Bonwill’s mechanical mallet ; 
also a new line of dental instruments. 


Mr. Gipeon Sr1ezey exhibited his felt gold, which is claimed to 
meet a long “felt” want in the profession. Also a needle foil 
carrier for same, together with a general line of dental supplies. 


R. 8. WitiraMs, of New York, displayed a fine assortment of 
gold foils, gold plate, cylinders, pellets, and blocks, including his 
specialty “‘ Crystalloid Plastic Gold,” which has many friends in the 
profession. It was freely tested during the exhibit, and seemed to 
be all that was claimed for it. 


C. Aso & Son, of New York and England, exhibited a full line 
of their celebrated teeth, as well as general dental supplies. 


THE WitMineton DentaAL MANUFACTURING COMPANY made a 
display of “ Wilmington Teeth,” including Dr. Genese’s Pinless 
Teeth and specialties, Wardwell’s treadles, a new cabinet, and the ' 
new Register Engine, Hand Piece and Mallet, a description of 
which will be found in Domestic Correspondence Department. 


THE KevueR Mepictne Oo., of Ft. Wayne, Indiana, showed a 
arge assortment of non-secret medicines, together with new dental- 
chairs, motor, gas apparatus and dental materials. 


Szeapury & Jounson, of New York, displayed their Hydro- 
naphthol Specialties, Antiseptic Cotton, Napkins, ete. 


Henry C. Briatr’s Sons, Philadelphia, exhibited a full line of 
Tooth Powders and Washes. 


Parke, Davis & Co., of Detroit, were represented in their 
various preparations of Cocaine, and Antiseptic Tablets, as well as 
a preparation or Powdered Bone, which they recommend as a true 
nerve and bone food. 
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WALTHAM EMERY WHEEL Co. exhibited a large line of 
Dental Wheels and points for dry grinding. 

Davipson Russer Co., of Boston, displayed their specialty of 
* Velvet Rubber Dams,” as well as all forms of Dental Dams. 

H. K. Mutrorp & Co. showed an extensive list of Dentifrices, 
Powders, Antiseptic Tablets, Capsicum Pads, including their Silica 
Fluoride of Sodium preparation for a dentifrice. 

Epwarp Rowan, of New York, exhibited his preparation of 
gold, and specialties in filling materials. 

H. D. Justi, of Philadelphia, displayed teeth and dental sup- 
plies. 

Dr. Seapury, of Providence, R. 1., made an exhibit of the 
Seabury Vulcanizer. 

W. M. Speakman showed, besides several novelties, a general 
supply of dental goods and teeth. The Parson’s electric hot air ap- 
paratus attracted considerable attention. 

W.P. Green exhibited Engine Burrs. 

Dr. W. G. A. Bonwitt demonstrated the use of hard rubber 
corundum disks for sharpening burrs. 

Dr. J. W. Ivory, Philadelphia, displayed his Improved Rubber 
Dam Clamp, including his napkin clamp, which seems to embrace 
many desirable qualities. 

The International Dental Journal distributed sample copies 
and took subscriptions. 

Dr. C. C. Carrot, of New York, exhibited his automatic gas 
furnace, flask, and pneumatic crucible for casting aluminum den- 
tures, bridges, and crowns. 

CLINICS. 

Dr. H. C. Recister, of Philadelphia, gave a clinic, contour 
ing a right superior central incisor and building down a left 
superior central incisor with cylinders (finishing with foil) with 
the Register Mechanical Mallet and compensating engine. 

Dr. T. S. Waters, of Baltimore, exhibited three pieces of re- 
movable bridge work in the mouth. The first was a gold crown 
sliding over a cap attached permanently to the teeth or natural 
crown. This cap has on one side a longitudinal groove. The gold 
crown has soldered on the inside a spring catch, which works in 
the groove on the cap, and holds the crown permanently in its 
place. The second device was that of the “Box-Cap and Split- 
Post ”’—a box-cap being fitted permanently to the root, and the 
split-post being soldered to the plate having the teeth. The doc- 
tor also showed a third device—that of soldering to the side of 
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the gold crown covering the natural teeth a split pin or post, 
which is inserted into the teeth attached to the denture. 

Dr. Waters, in addition, exhibited an entire denture supported 
by six anterior teeth; as well as a full denture supported by two 
cuspids, a bicuspid and a molar. All these pieces are under 
perfect control of the patient, who can take them out at will, 
and can thus be kept in a perfect sanitary or hygienic condition. 


Dr. A. G. Bennett, of Philadelphia, exhibited a ‘“ Rapid Ex- 
cavator,” for large cavities; also a plugger—two points in one 
shank, for the hand or automatic mallet. 


Dr. H. A. Parr, of New York City, showed a removable 
bridge carrying a sixth year molar and two bicuspids. The attach- 
ment was made by a spring fitting into a slot made in the cap on 
the twelfth year molar. The plate rested on the gum, fitted very 
nicely, and seemed all that could be desired. Dr. Parr also ex- 
hibited his universal separator. 


Pror. R. B. Winvder, of Baltimore, exhibited three removable 
bridges—two lower and one upper attached to adjoining teeth with 
set screws. The doctor also showed an adjustable rubber dam 
clamp, which is certainly a handy, little article. 


Dr. J. A. Woopwarp exhibited a novel and excellent appli- 
ance in the shape of an illuminating apparatus for dark days, 
by which the most intricate filling can be clearly seen, and with 
a mouth mirror the light can be reflected to see any dental 
approximate surface. It consists of a Mackenzie light concen- 
trator No. 2 for illuminating gas, with reflecting mirror, and is 
mounted on a heavy, upright rod attached to an arm which swings 
from the base of the Wilkerson or High-Low Base chair. When 
adjusted for an operation it will follow the movements of the chair. 

Dr. Woodward stated he decidedly preferred this light to poor 
natural light ; but that the electric light shown by the 8. S. White 
Dental Mfg. Co. was more convenient, as it could be placed further 
away from the work and yet give equal intensity. It also weighs 
less, is free from heat, and does not require the flexible rubber tu- 
bing. 

Dr. J. GARDNER Morey, of New York, gave practical illustra- 
tions of the methods of using his nerve and crown drills; and also 
exhibited his separator, with which he obtained a space of an 
inch in 24 minutes, with little or no pain or inconvenience. 


Drs. W. 8. How and R. WaLrerR Starr gave a clinic on Dental 
Inlays with porcelain. 
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The regular meeting was held Saturday evening, June 4th, 1887, 
at the office of Dr. W. G. A. Bonwill,-1721 Locust Street. Dr. 
Long called to the chair. | 

Extracts were read from a paper presented by Dr. Bonwill before 
the Delaware State Society twenty-three years ago. 


“REGULATORS AND METHODS OF CORRECTING 
IRREGULARITIBS.” 


BY WL G. AL BONWILE. Do DS 


_My first essay on orthodontia was written in 1862. ‘Tio make my 
own history more replete, however, it is necessary to show what I 
have done in this line of work since 1854. As the apparatus was 
then entirely new and the practice considered rather radical for the 
time, and as it has since been revived by others, I shall briefly 
present them here. 

From the following language it will be seen that the ‘‘ Coffin 
plate’’ of rubber was anticipated by me, except that I used silver 
wire made spiral, and adjustable or detachable from the plate pre- 
vious to 1862. 

‘‘Tf the inferior jaw, I clasp, where possible, and when not, 
strtke upa plate to cover the deciduous or permanent teeth, as they 
may be, and operate from this. From the inward inclination of 
the’inferior bicuspids and molars (or molars alone of the temporary 
set) there will be sufficient firmness gained by making it to press 
outward at these points.”’ 

‘Tf there are no other means of holding it in the inferior jaw, 
an india-rubber plate made to fit accurately either the teeth or 
palate, or both; and if you desire, the surface of the vulcanized 
plate can be roughened to enable the patient to masticate thereon, 
and screw the spiral springs into this,’’ 
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- This I seldom use, being bulky and dirty, and far more liable to 
injure the faces of the teeth. More can be done with the spiral 
spring soldered to a metal plate. ! 

The same principles of action I still adhere to, namely : 

Ist. ‘To commence as soon as possible after the seventh year, or 
as soon as there is evidence of decided irregularity. 

2d. ‘To watch all children’s teeth from the third year and de- 
termine by an exploring needle, every three months, the exact po- 
sition of the coming permanent teeth as soon as the first perma- 
nent molar has appeared. 

3d. ‘To preserve, by early treatment, the first and second mo- 
lars—temporary—even to the treatment of their pulps, if the little 
patients are not brought in time to obviate it. 

Ath. ‘To be sure the first permanent molars are preserved with- 
out loss of pulp, and to allow nothing to interfere with their full 
and free development in the arches, as upon these teeth more than 


upon any others are due the irregularity, from coming too-far 


forward in the arch, from decay of approximal surfaces of tem- 
porary molars, or from the tardy eruption of the permanent incisors. 
The sixth year molar drives the arch into smaller space when the 
incisors have appeared out of or inside the arch. 

If the arch is once interfered with the area is not so great, and 
consequently there will be a deeper underbite, and the permanent 
molars will move forward and always keep it so, thus causing the 
permanent teeth, which are yet undeveloped in the maxilla, and 
lying over each other and not in line, to roll over and shorten the 
whole maxilla in front of the permanent molar. Therefore, I 
endeavor to keep this tooth as far back towards the ramus as 
possible. ae 

5th. That all apparatus should be simple, and if possible, 
firmly fixed, so that the patient can have no control over it ; and 
then see the case every few days. 

6th. That constant and uninterrupted pressure is preferable. 
The antagonism of the opposite jaw will always be exerting a 
force to make them move back and forth in the sockets, and this 
makes sufficient intermittent pressure. 

7th. ‘That while one plan, without some change in each ease, 
will not do, yet the infinite number of apparatus is a greater nui- 
sance to patient and operator. 

8th. ‘That impressions of both jaws in plaster and a diplicae 
from the first; so that the plaster teeth can be cut off and rear- 
ranged to see the effect, and these models placed in the anatomical 
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articulator, where they can be studied in the lateral movements, 
so necessary. That this shall be studied carefully ; and, before 
action is taken, have the patient call and study the case in relation 
with the plaster model ; and if doubt exists as to the extraction of 
a tooth or teeth, better postpone a few days and send for patient 
again rather than make so great a blunder. 

goth. ‘That a tooth shall be held as sacred as an eye; and, while 
extraction is sometimes demanded, when the greater good of the 
patient is at stake—when of weak constitution—yet do not too 
hastily resort to it. 

10. ‘That without the combined assistance of parent and child, 
better not commence. 

11th. That nothing shall be withheld from the child or parent, 
but every detail, every risk, and the amount of patient endurance 
needed, the long time, and, when all is corrected, to allow of stay 
plates, that the work gained may be retained. 

12th. Not least of all the factors, you must place such valua- 
tion on your services as will insure your interest and will drive 
the parties concerned up to their duties. 

To these points I would now further insist on the great impor- 
tance of utilizing as factors or fulcrums the temporary molars. 

Ist. By shaping them with a disk on all their sides or surfaces, 
so that a gold clasp can be securely placed thereon. Figs. 22 and 


2d. Where only a ligature is needed, to cut a groove with the 
disk on the buccal and palatal and lingual surfaces near the cervix, 
in which to place the silk ligature to keep it from working down © 
under the gum. Fig. 22, C. C. 

These teeth will soon be lost, and no injury ts done by shaping 
and grooving them. 

3d. By the use of gutta-percha (Figs. 217 and 218), warmed 
and placed on the palatal or lingual side of the tooth, around which 
a ligature is to be placed and carried slightly up over the grinding 
surface to prevent the ligature from pressing down under the gum. 
This I use on permanent teeth. 

4th. Where the tooth cannot be cut or gutta-percha used, then 
gum sandarach varnish or a thin solution of oxyphosphate zinc 
placed on the tooth will prevent the ligature from slipping when 
the tooth is being rotated, or to keep it from pressing up under 
the gum. 

5th. ‘The immense importance of the Anatomical Articulator, 
with the geometrical and mechanical laws governing it. 
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The study of this alone will lead to the anticipation of so many 
irregularities, and will teach one to begin very early. It shows 
how invariable is law ; and, when violated, where the cause is and 
how to obviate it. 

It shows what is an archetype, and demonstrates clearly how 
the highest efficiency is reached in the equilateral triangular jaw 
of man, and that nothing can be made more perfect either by nature 
or by man. 

To make understandingly the application of these laws to or- 
thodontia much must need be unravelled that can be seen in the 
American System of Dentistry, vol. ii, page 486. Presuming upon 
your having read the article, advantage of this will be taken and 
time saved by putting the matter concisely. 

What we want to get at is the insignificance of the grinding 
surfaces of the bicuspids and the molars with the curve at the 
ramus, and the particular angle formed by the palatal surfaces of 
the superior incisors. 

We want to know exactly how much the superior incisors 
should overlap the inferior, and how far up on the palatal surfaces 
of the superior incisors and cuspids the inferior should go—or the 
underbite—before we can understand what is a deviation, from the 
normal standard, and how to intelligently correct it. 

I have asserted that the length of cusps of the first superior bi- 
cuspid governs the whole thing. Given such a tooth from a pre- 
historic age even, and it can be told how deep was the underbite 
of the inferior incisors. It is no guesswork. 

You see hundreds of mouths with the inferior incisors going so 
far up that they touch the base of the superior incisors and in 
many cases the gums. Why isit not normal? No one can tell 
without knowing this law of the first superior bicuspid. 

Every one assumes that the upper should close over the lower 
incisor ; but gives as the only reason for it that the inferior being 
smaller in width must form a smaller arch, and must work within 
the superior arch of larger incisors. 

There are several other reasons that this model will reveal, and 
could first be known and seen,in it only. 

Unless there is an underbite, and that regulated toa given depth 
by the teeth in the rear of the arch, the superior will be thrown 
too far forward, while the inferior will be thrown inward, so as to | 
lose their usefulness and be a deformity, as we so often see when 
the bicuspids and molars are gone and no antagonizing surfaces 
are left as abutments. When we look at the curvature at the 
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ramus we are reminded that there is an overbite, for were there no 
curve just here the muscles would act more forcibly on the side 
opposite to that upon which one is chewing, and the normal rela- 
tion of compensation and efficiency would be destroyed. 

Then I say the highest efficiency cannot be reached, or in other 
words, one cannot get the greatest results from the least expendi- 
ture of force, and with least wear to the teeth, except by following 
this design. When this is fully realized, you will see where but 
little change of position of the first permanent molar forward, from 
the extraction of a temporary molar, the normal bite is made much 
deeper, as it then allows the jaws to approach each other very 
_ much faster. | 

If nature intended to have given man a deep underbite, then 
we should see such an arrangement of the back teeth such as car- 
niverous animals have, where but one long cusp is used to get the 
greatest amount of shearing surface. 

Instead, then, of the bicuspids having cusps greater than the 
angle of an equilateral triangle, they would all be cuspid teeth in 
order that the cusps might be of value in the lateral movements. 
When they reach beyond an angle of 45°, efficiency is no longer 
gained ; but a direct loss and danger of fracture by the long wedge- 
shaped cusps that would have to enterit. A cuspid would be 
much more powerful to pierce and cut, and no danger of loss from 
fracture. 

Then I assert, when the overbite or rather underbite rises 
higher than one-eighth of an inch, abnormality begins; since the 
incisors will not permit the bicuspids and the molars to come into’ 
contact when the incisors are touching on their edges. But, by 
this arrangement, no matter in what lateral position you place the 
lower jaw, the teeth of both jaws will be touching at their separate 
points of the equilateral triangle at once. 

We will take a natural superior first bicuspid and measure the 
length of its cusps, place it at the point on the two lines a and ein 
its relation in distance from the condyles with the superior centrals. 
This will be about one-fourth the distance from the centrals to the 
line running from the condyles. You will now see that if these 
two lines a and e diverge from the point of motion at the condyles 
at T until they reach the superior bicuspid at 6 at the depth of 
groove, that by carrying the lines still further to the left until they 
strike the palatal surface of the superior incisor, the lines must be 
further apart than anywhere else. Fig. 1. 

By this one knows exactly, when grinding on artificial teeth, 
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that if the overbite at ¢ and a is one-eighth of an inch, the depth 
of cusps of all teeth backward until T is reached would be of less 
depth, and at T’ would have no cusps at all. 

Were this not true, only certain teeth would touch at any lateral 
movement ; and deeper than this, the bicuspids and molars, touch- 
ing but little of the time, would throw much more force on the 
palatal surfaces of the upper incisors to press them out of the arch, 
and contract the arch of inferior incisors and crowd them into a 
lesser arch, as so many bricks, one over the other. 


Fic. 1. 


It is thus apparent that the permanent molars must be in such a 
position that their length out of the jaw is such as to allow the in- 
ferior incisors to occupy a larger arch, and that only under such a 
plan can they be regular and fill their highest function. 

To make the application. If we extract the first temporary 

molar too soon after the sixth year, the second temporary molar 
will be thrown forward on this scale and on these lines a, e to T, 
so as to allow the jaws to come closer together and force the in- 
ferior incisors further in under the wedge-shaped palatal surfaces 
of the superior incisors, until they begin to overlap one another ; 
since the arch, becomes less as they are driven backward by the 
inclined plane of the palatal surfaces of the superior incisors, and 
until the first molars again touch on their grinding surfaces, which 
is only after they have been moved forward between these lines a 
and é. 
The same result follows should the first permanent molars not 
come up in the inferior jaw as fast as do the incisors. The latter 
are in advance, and consequently there is no prop long enough to- 
hold the jaws from a deep underbite, or to prevent the inferior in- 
cisors from touching the gum. 

Besides, if the inferior permanent incisors should be forced with- 
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in the arch by non-absorption of the roots of the temporary teeth, 
they would have no guide from the superior incisors, and the 
result would be too deep an underbite. 

Now this all occurs with the temporary teeth, and the first per- 
manent molars at the seventh year. 

Should the second temporary molar be extracted too soon, the 
deformity becomes more marked by the forward movement of the 
first permanent molar. 

Aside from direct loss by extraction, much approximal surface 
is lost on all the temporary molars and on the incisors from caries. 
This allows the first permanent molar to move forward, and by this 
change in position the jaws fail to be kept apart, which, at this 
early age, is so necessary in order to anticipate the crowding of the 
arch. Still further is this condition increased by the rapid decay 
of the first permanent molars, allowing the jaws to approximate 
still nearer, forcing the lower incisors into a much smaller arch, 
and consequently higher up under the superior permanent incisors. 

Add to all this the crowning climax of blunders; the extrac- 
tion of the first permanent molar or molars too soon. One is 
enough to break up the masticating surface on that side, and how 
great is the loss, since the force of mastication is thrown upon the 
incisors, which, at this early age, must drive the upper out and the 
lower in, and thus cause them to crowd worse than ever. 

Let us now observe the condition of the permanent teeth in the 
jaws, not yet to the surface (bicuspids and cuspids), with a con- 
tracted arch, from the full complement of teeth, but with the loss of 
mastication in the proper region, which has prevented the expan- . 
sion of the arches that is so necessary at this early age. 

Even if none are extracted, the many deciduous teeth give un- 
told pain from exposure of abscesses preventing the use of the jaws 
on hard food, such as is needed to develop size, and bring more nu- 
trition to the parts to make the processes. 

Is it at all wonderful that we have increasing abnormality with 
increase of caries ? 

Can we not see from this pen picture what a grand field we have 
for shaping the destiny of individuals who are certainly doomed 
to greater deformity as the ages come? 

Your duty lies, above all else, in watching each child with scru- 
pulous care, making it a part of a forced education to go to the 
dentist every three months and submit to a close examination with | 
an exploring needle to find the coming tooth in advance of loose- 
ness, and also to give your best efforts to the saving of the tempo- 
rary teeth before the pulps are exposed. 
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The principal causes of irregularity are diverted and “‘ polluted ’’ 
nutrition. Nutrition is dzverted when the jaws and teeth are not 
actively and normally used, and it is taken up by those organs that 
are demanding it from their constant action before it can be applied 
to the bones. Polluted nutrition is where diseases of various kinds 
contaminate the fluids and render inactive by their poisons, the or- 
gans so as to cause irregular deposits of bone in the teeth and 
maxilla, retarding their growth, and consequently their arrange- 
ment in the arch. : 

The choice of proper food and its mastication has a powerful 
effect, not only in diminishing the supply of phosphates, but also 
their application to the jaws and teeth from want of proper action. 

The trigeminus nerve, to my mind, is not a factor. 

If, then, nutrition by perversion, pollution, or diversion is a 
prime factor in the cause of irregularities, let us imagine the first 
effort that nature makes to supplant the temporary set. The first 
permanent molar in both jaws should be present and to their full 
height or place, or in contact before the central incisors are lost. 

Early decay of the temporary teeth is potent in irregularities. 
So also is the injudicious use of the forceps, by the early or late 
extraction, accidents, and, not least, the meddlesome dentist. We 
find it almost entirely confined to civilized life. Itis never found 
in the lower animals. 

The muscles are becoming, or should be, stronger every day, as 
most active parts gain the most nutrition and at once. Unless the 
teeth are in full contact and well propped in position by alveolar 
borders calculated to resist the coming force to be exerted thereon, 
the arches in front being now the weakest of all, must be pressed 
out of position by the jaws being forced nearer each other. ‘This 
easily occurs if nutrition has not been plentiful and has not been 
eagerly used in the formation of the alveolar processes. 

Consider the average set of teeth of the child of six that comes 
tous. The further the sixth year molar goes forward between these’ 
two lines a, e, and I’, the less room all the coming permanent teeth 
have ; and, the jaws necessarily coming closer together than if the 
molars had remained at their place in the alveolar border, where 
the greatest resistance is offered, we can see how the bicuspids are 
rolling over one another ; and in the circle, or arch, in front where 
the teeth are in advance in the lower jaw, but not growing as fast 
as they should from want of nutrition by perversion or pollution, 
the props—the temporary incisors—being no longer of value, the 
jaws approximate too closely; so when the laterals make their 
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appearance, is it any surprise to us that they should be inside the 
arch in most cases? How could they arrange themselves regularly 
when the arch is so wanting in bone firm enough to hold them in 
bounds, and is suffering from caries of all the posterior teeth, while 
those not yet above the surface are crowding forward as the resist- 
ance is taken away owing to the condition of the temporary molars 
and to the lack of energy in the tissues, both soft and bony? It 
would be marvelous if they, in their normal state, which is appar- 
ently not in curve, should not be found one upon the other, over- 
lapping in the border before eruption. 

To add to the trouble, the irregularity of their periodicity is so 
great and out of proportion, that the inferior permanent incisors 
are crowded into a smaller arch than the third of a circle, and there 
is not room for them. The malady increases as the incisors of 
both jaws come into place. If there is any irregularity in the 
superior jaw, it then becomes greater in the lower; for as the 
inferior teeth reach the normal point, where they should stop 
going up under the superior on the palatal side, they fail to do so 
for want of that proper resistance which a perfect arch alone in the 
lower would insure. 

But one tooth inside the arch of the lower jaw and at once, as 
the superior come into place later from requiring more nutrition 
and want of full use from the pain of mastication, they are retarded 
and the lower arch becomes smaller than the third of the circle ; 
and, as a sequence, they are crowded by the superior inward and 
upward until in so many instances they reach the gums at the base 
of the superior incisors, because, as I have said previously, the _ 
lower arch had collapsed from the many causes which should 
have been prevented. 

This may occur in jaws where the temporary teeth are in per- 
fect condition, as well as the sixth year molars, from a contracted 
alveolar border, and from absorption’s not keeping time with the 
advance of the teeth. But it is not so often found. 

Instead of contracted jaws from extraction and caries, tt ts the 
compressed alveolar borders, and the want of resistance in them, 
which prevents normal mandibular action, and consequently 
healthy nutrition cannot result. 

Keep back the first permanent molars, and if possible, push 
them further back towards the condyles, that there may be no 
’ intrusion on the domain of the coming permanent teeth. Have 
the temporary teeth in such condition that free mastication can be 
performed. Give the child all the nutritious food it needs, with 
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plenty of exercise and sleep. Keep saccharine matter, in the 
shape of cake and candy, far from it. Make it eat its food without 
liquids. Have the salivary glands of value by compelling them to 
secrete from the use of dry food, and food will be sweet enough 
without sugar. The food is kept longer in the mouth. ‘The jaws 
_are used their full time. The muscles become stronger and the 
alveolar borders firmer, and the nutrition is plentiful, and is 
utilized without any part having to cry out for want of it. The 
nutritious supply will then always be in advance of the demand, 
and well laden with everything that can give life to the organs ; 
and good teeth and a well arranged mouth will result. Let us 
now consider methods of regulating. 

The figures from 2 to 23 show all my appliances and their appli- 
cations for irregularities. Figs. 2 to 7 show the spiral spring in 
various phases and which are illustrations of the original appa- 
ratus for the correction of irregularities used in illustrating my 
paper read before the Delaware Dental Society in 1863, above 
referred to, page 281. It will be observed that the ‘‘ Talbot spiral 
spring ’’ is a true reproduction of the figures 2to 7. These I used 
for several years ; but have now almost abandoned for the present 
simple device, shown in fig. 8 to 11. 


‘ 

Fig. 2 represents a silver plate made to fit the inferior incisors, 
and which was tied on a central, to correct a superior central from 
the inclined projection on the right; the end of spring acted on 
the right inferior central to throw it out of the arch. 

Figs. 3, 4, 5 represent metal bands with clasps, with the spiral 
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spring soft-soldered under a metal loop hard-soldered to the band. 
This retains the temper. These are used on many teeth in either 
jaw. 

Fig. 5 shows a metal plate with half-clasps fitted to the bicus- 
pids, to hold it in position. The spiral spring is soft-soldered to 
the plate. This can be changed to various positions on the plate, 
and is applicable in cases where it is difficult to place the clasp 
entirely around a tooth. 

Fig. 6 was made for drawing backward the four incisors of 
the inferior jaw with spiral springs, adjusted so as not to interfere 
with the tongue or the superior teeth. The piece at A goes over | 
the incisors, and is held by ligatures tied to one or more of the 
teeth. 


Fig. 7 shows a jack-spring for constant pressure. It may be 
made in a curve to conform to the hard palate. It is very power- 
ful and effective, and superior to a jack-screw. 

In all these spiral-spring appliances, the spring is tied to the 
- tooth to be acted upon to hold it from slipping ; or, in some cases, 
a hole drilled into the tooth is better. 

The appliances that with me have superseded all nee are seen 
in Figs. 8 to 23. Fig. 8 represents a curved bar made of platinized 
gold with four holes punched for the passage of silk ligatures. It 


Fic. 8. FIG. 9. 


Applied in Fig. 16. Applied in Fig. 20. 


is another way of applying Fig. 9 without band, and is used mostly 
for a single tooth in either jaw. The principle of action will be 
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seen in Fig. 16, where two inferior lateral incisors are to be drawn 
from within out. ‘To do so requires expansion of the jaws. This 
is effected by making the holes in the end of the plate over the 
centre of each cuspid, and by carrying the silk ligature from the 
mesial side of the laterals around back and up between the lateral 
and the cuspid and through the hole in the plate at either end, 
and attaching to it a rubber band which is stretched between the 
holes. This pushes the cuspids backward or opens the arch, and 
the centrals moving forward somewhat, the laterals easily fill the 
breach. Once in position they are retained without apparatus. 

If the holes through which the ligatures pass were made exactly 
opposite the laterals, no good would be effected, because the pres- 
sure would be as much down as out, thus compressing the arch. 
But the ligatures applied as directed force the teeth apart, although 
the band is resting hard on the cuspids. The ligature is a loop or 
slipknot, and must be applied so as to come out between the 


lateral and the cuspid. Gum sandarach varnish will keep it from 
FIG. 10. 


Applied in Figs. 12 and 17. 


Bar shown as applied in Fig. 12. : 
slipping around the tooth. The band as heretofore applied has 


not expanded the arches, because the holes were not in the right 
places—over the cuspids. 

Fig. 9 is this same bar with a clasp on one side of the arch. 
The bar is lengthened beyond the clasp to allow of the rubber 
tubing, tied at B, being attached far enough away from A in order 
to give sufficient power to move the teeth desired. 

It was applied, Fig. 20, by clasping a first molar where the 
right central had to be twisted, and the lateral also, but in opposite 
directions. The bar rests upon the mesial buccal edge of thé 
lateral while the silk ligature is carried /wzce around the central, 
bringing it up next the lateral, and over it through the hole in the 
bar at the point where it rests on the lateral, and is now drawn 
through the rubber band which has been tied opposite the molar. 
The rubber is stretched to the full length of the bar. The cuspid 
was also drawn outward on the same bar by boring a hole directly 
opposite, which was made to twist the cuspid as well as to draw it 


outward. 
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Fig. 10 is the same bar applied to Fig. 12 for drawing out both 
superior laterals and expanding the arch. The right cuspid was 
just emerging and the first bicuspid was clasped. The ligature 
with a slip-loop was carried over the right lateral, coming up from 
its distal side and through the hole in the bar at A, and tied to the 
rubber band near the first bicuspid. The left lateral was ligated 
the same way, coming up through the hole at B, which is over the 
center of cuspid. The ligature pressing the left cuspid backward 
was tied to the rubber band at C. Where the bar is too short to 
stretch the rubber band, it can be lengthened on one side of the 
clasp or carried back to the right bicuspid. | 

I have had the greatest satisfaction in the use of gutta-percha 
on the approximal surfaces of the temporary molars, which as long 
as it can be kept in them, spreads the jaws or keeps the permanent 
molars from crowding forward. ‘The trouble has always been to 
get hold of any of the temporary teeth, asa fulcrum. It has been 
my practice for years first to make use of the silk ligature and 
rubber bands without plates. ‘To do so, how shall the ligature be 
prevented then from slipping off the permanent tooth, or from slip- 
ping down over the temporary tooth, which is being used as the 
fulcrum ? 

I argue that, as the temporary cuspids and first molars will 
soon be lost after the permanent lateral incisors have come and are 
high enough to get hold of, it is well to cut a slot with a small 
hard-rubber disk on their buccal and palatal surfaces deep enough 
to hold the ligature, which keeps it from ever passing down under 
the gum, Fig. 22. If a plate of rubber or metal must be made for 
the inside, use the same grooves to hold the plate in position. 

If a clasp is needed, which is most frequently the case in the 
use of the new appliance, presently to be shown, cut the first tem- 
porary molar on its mesial and distal surfaces, a little under par- 
allel, as in Fig. 23, and the strain is so slight that it is not uplifted 
before the lateral incisor has been drawn into the circle. If there 
is any danger from the ligature wounding the gum, place gutta- 
percha underneath. If I want to pass a ligature around a perma- 
nent tooth (Figs. 12 and 17) asa fulcrum, I simply warm a small 
piece of gutta-percha and press it on the palatal or lingual side of 
the tooth, letting it extend slightly down on the gums, and when 
cold remove, cut two holes to let the ligature pass through it, and 
then between the teeth, and tie outside to the rubber band. ‘This 
little adjunct cannot be overpraised ; for it is so soon adjusted, is 
pleasant to the patient and non-irritating to the tissues. If a metal 
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wire or band is pressing into the gums, and a hook cannot be used 
on the grinding surface, the gutta-percha fills the need; and it 
answers well as a fulcrum by letting the band directly into the 
gutta-percha or by attaching it to the wire or silk ligature that 
holds the former. 


Fic. ys 


eo 


Vr, 
Heit 


The lower jaw partially shows the application of the gutta- 
percha stay-plate (see Fig. 11) for keeping the ligature off the gum 
at the crevix, on the first molar. The lower jaw in this case (see 
Fig. 12) being too large an arch for the upper, I extracted the first 
right bicuspid ; and as the right lateral inferior incisor was too far 
in the arch, and the right cuspid very far outside, I simply ligated 
the first inferior molar on the same side. A piece of pink base- 
plate gutta-percha was warmed and pressed up against the molar, 
letting it rest partially on the adjoining teeth (see Fig. 11); when 

Fic. 11. cold, two holes were made in it for the passage of the 
WM) ligature, which was tied on the buccal surface of the 
molar. A rubber band was tied to the inside before ad- 

aactien _, Justing. A ligature was then cast around the right 
Fics. 12 &17.lateral, carried up between it and the cuspid, and over 
it through the space where the first bicuspid was extracted, on the 
lingual side of the first bicuspid, and tied to the rubber band at- 
tached to the gutta-percha stay or helmet on the first molar, and 
stretched over the buccal surface of the cuspid. This drew the 
lateral out very forcibly. The ligature was lastly placed on the 
cuspid alone, and remained for six weeks without change. ‘The 
same appliance shown in Fig. 11 is also applied in Fig. 17. This 
was a very contracted lower arch with a deep underbite. The arch 
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was first expanded by the fixture shown in Fig. 13, made of piano 
wire, with half clasps of platinized gold at A A, made with small 
ears to rest on the grinding surfaces of the first bicuspids to pre- 


Fic. 13. FIG. 14. 


~Y A 


Applied to Fig. 17—Expander 
of bicuspids, lower. 


Shown as applied, Fig. 15. 


vent slipping down upon the gums. These clasps were soft-sol- 
dered to retain the full temper of the piano wire as a spring. It is 
a very cheap and easy way of making such an apparatus and with 
a powerful spring which such cases demand. 


In this case I could not afford to extract any teeth, because the 
incisors were already touching the gums on palatal side of the su- 
perior centrals. In expanding the lower arch I obviated this deep 
over and underbite. The left lateral was very far inside the arch, 
and the cuspid so far as nearly to allow the bicuspid to touch the 
lateral. ‘The silk ligature was first placed over the lateral and 
carried up next the cuspid. ‘The first bicuspid was ligated with a 
stay-plate or helmet of gutta-percha on its lingual side with the 
ligature running through both holes and carried around the first 
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bicuspid and tied on the buccal side. This prevented entirely the 
slipping of the ligature upon the crevix. A rubber band was then 
stretched between the lateral and the bicuspid and secured. ‘This 
expanded the arch in front and drew out the lateral very quickly. 
These little gutta-percha caps or helmets work admirably, and are 
not displaced in mastication. 

Fig. 14 is another modification of Fig. 1o, the single bar, and is 
applied in Fig. 15, where the four superior incisors are to be moved 
forward from one-fourth to three-eighths of an inch and the whole 
arch expanded to meet the more perfect and larger arch in the 
lower. It is made of two flat bars of platinized gold sliding over 
each other for at least two inches. A loop is soldered to the end 
of each flat bar as guides to hold them in place while sliding 
through. <A rubber band is shown attached to the end of each bar 
at AA, which in contracting, enlarges the circle, and consequently 
not only throws out the incisors, but the bicuspids and cuspids as 
well. : 


The attachments are made on either side ‘to a molar or a bicus- 
pid, owing to the ease of clasping. I have utilized the decay on 
the anterior surface of a molar by filling with amalgam, and cutting 
a hole for one end of the bar to rest in instead of using a clasp. 

The apparatus is shown applied in Fig. 15, with the bars some 
distance away from the incisors to be moved. 

Before the apparatus is placed permanently in position, the four 
incisors are ligated with a loop, as shown in Fig. 22, using gum 
sandarach varnish to prevent slipping or turning on the tooth. 
The ligature should be so adjusted as to twist the tooth, if needed, 
while drawing it forward. ‘These are then tied to the sliding bars 
bringing them closely in contact with all the teeth in the arch. 
The rubber band is then tied between the two points A A, and the 
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application is complete. It is easy to see not only its simplicity, 
but also its great effectiveness. It can be used equally well (for 
contracting an arch. 


Fig. 18 shows the worst case of protrusion of the jupper jaw 
I have ever seen. It did not arise from an acquired habit, nor did 
it have any precedence in heredity. The temporary teeth had 
proper arches. No cause could be assigned. They came as you 


Fig. 18. 


see in Fig. 18. The lower incisors, when I first saw the case, were 
three-eighths of an inch from the superior incisors on their palatal 
surface, and were imbedded in the gums on the hard palate. 
Before attempting to draw in the incisors I made a rubber 
plate (Fig. 19) to cover the hard palate, thickened where the lower 
teeth would touch, and opened the jaws at the bicuspids at least 
one-eighth of an inch. This was not only to drive the inferior in- 
cisors down into their sockets, but also to allow the bicuspids and 
molars to come down and antagonize before the plate was removed. 
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Two years were consumed in this. To this plate was then 
attached a rubber band carried entirely around the arch with a silk 
ligature, and a metal hook, with two holes, was carried over the 
cutting edge of the central incisors, through which the ligature 


passed. This kept the ligature down on the incisors near the 
cutting edges, and while it was aiding in drawing in the arches, it 
did another important thing: forced the centrals up into the 
alveolus. This was done by the tendency of the rubber band to 


Fic, 20: 


work up towards the gums, and at the same time it pressed them 
up and made them shorter without grinding. This was a case 
parallel with the one delineated by Dr. Kingsley in ‘Oral 
Deformities,’’ but without any of the treatment given there. The 
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sliding band in Fig. 14 would have done well here, but I adopted 
the simpler one of ligature and rubber. A gold band, running 
over the arch from the second bicuspids, which was soldered to 
clasps around the latter, and which could be adjusted or removed 
by the patient, was used to secure it in position. 

The rubber plate was removed as soon as I began to draw the 
incisors into the arch, to allow them to adapt themselves to the 
smaller arch. Fig. 21 shows the application of the band to the 
lower jaw where the temporary molars were still in place. The 
permanent laterals were far inside the arch. The temporary cus- 
pids also remained. ‘The first molar had had its sides squared to ~ 
retain a clasp. A platinized gold bar similar to Fig. 10, with 
clasps, was used with holes at the end of bar C, and opposite the 
right central incisor with another over the centre of the right 
temporary cuspid at G, and the fourth hole at the end of bar near 
the first molar at B. 


The principal feature about this method, aside from the bar, was 
the cutting so heroically the temporary molars for retaining the 
plate. This does no injury, and if it was likely to would make 
little difference, as they would soon have to be extracted in order 
to make room for the bicuspids. 

The ligatures are applied, as in all cases where this bar has 
been used, so as to press backward as well as drawing outward. 
In this case two separate pieces of rubber band were used. 

Fig. 22. The feature about this case which made it novel and 
unique was the utilization of the superior temporary cuspids for 
holding the ligature. Tio place a ligature on the temporary teeth 
insures their removal or extraction without this plan. To keep 
the ligature on the body of the tooth, I take a small hard-rubber 
corundum disk and make a groove on both the labial and palatal 
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sides of the cuspid, deep enough for the ligature to rest securely. 
If necessary, I should cut the first or second temporary molars if 
a ligature could be gotten around the incisors to be turned into 
place. 


Fic, 22, 


The rubber band was drawn through between the centrals, which 
gave it more power over the incisors. The left superior lateral 
was soon placed in the arch. 

Fig. 23 shows the cut surface in the first temporary molar on 
the left and the tooth on the right with the clasp around it at- 
tached to the bar. The ligature passes between the lateral over 
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the central and through the hole in bar at A, pressing the central 
to the left and the molar to right. 

The utilization of the temporary molars, in cutting them for 
clasping, or by grooving for ligatures, cannot be overestimated. 
They thus form fulcrums, which may be utilized early in the treat- 
ment of the case, which heretofore has baffled our skill. The 
sooner we begin to correct irregularity the easier and more com- 
plete our result. 
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The explanation of geometrical law, and the value of the 
anatomical articulation in showing how the first permanent molar 
plays so important a part in making the lower incisors roll over 
one another, and thus make a smaller arch with a very deep under 
and overbite where seen. I am almost quite ready to say, never 
extract the first permanent molar. Keep down the inferior incisors. 
Have the permanent molar take its place soon and rapidly in the 
arch. Drive it backward toward the ramus rather than have it 
move forward to make the underbite too deep. 

To a person of any comprehension these are simple devices and 
plain rules; the application can be made to any case of irregu- 
larity. Any one can surely make the apparatus. Whoever here- 
after shall undertake this branch of practice should first read my 
article on the geometrical law of articulation and study the prin- 
ciples involved, and not attempt wildly to do what but few men 
have ever truly fathomed. Really, in every city, some one should 
make of this a special practice, and the profession should encour- 
age such by sending cases for his inspection and consultation. 
And such a specialist should do all he can in return to teach by 
example and demonstrations by clinics, to enlighten those who are 
placed so far from large cities that they are compelled to take such 
cases. When we can have that understanding between us, then 
we may feel as banded brothers more fully equipped for these 
hitherto difficult and almost thankless operations. 
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The regular meeting was held Saturday evening, April 7th, 
1888, at the Hall, 13th and Arch Sts. President Kirk in the chair. 
A paper was read, entitled 


“THH PHILOSOPHY OF HATING AND DRINKING FROM 
A DENTAL AND MEDICAL STANDPOINT, WITH 
PERSONAL EXPERIENCES.”’ 


BY W. G. A. BONWILL, D. D. S. 


To many of you it may appear that my subject is not appropri- 
ate for such a society. To me, it is one that is applicable to every 
man, and, as dentists have to deal with the human teeth (really 
the first stomach) they should be shown how they can aid their 
patients, as well as themselves, in this important subject. I shall 
therefore make no apology for the radical method I shall here 
advocate, personally knowing how it has saved my own life with 
increasing vigor for many years to come. 

That you may be fully prepared to discuss it, I shall give you . 
the principal points :— ! 

That our well being is more in food and its proper uses and 
applications than in prayer. 

To ourselves we must look for our success, each acting up to the 
highest standard in his talent with persistence, guided principally 
by physical and other natural laws. 

That our morals are largely within our own hands and subject 
to the food we eat and- how we do it. 

That if we wish to understand ourselves we must begin early 
and not be afraid to see our characters mirrored before our own 
eyes. 

That with the brightest intellect and highest talent no one can 
rise to any eminence without obeying laws. 

That in the choice of food we must regard that ‘‘ what is meat 
for one is poison for another.’’ 

That, notwithstanding, we may choose the foods best adapted 
for us, yet, without proper mastication and knowing the principal 
upon which foods act, they will not avail us their full value. 

That we should know the fullest significance of bread as nutri- 
ment and mechanically for bulk. 
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That water, of which so much of us is composed, should be bet- 
ter understood when to take, and its temperature, at certain hours 
of the day, before and during and after digestion. 

That we should understand that certain articles of diet have as 
much a tendency to corrupt our morals as alcohol has. 

That we should better know the use or non-use of condiments. 

That sugar is one of the most villainous of our diets. 

That stimulants such as coffee and tea—good as they are— 
should have more consideration as to when and how and by whom 
they should be used. : 

That the saliva should have rational treatment and its uses fully 
understood. | ; “ 

That the uses of the teeth and all the facts associated with them 
should be so explained that any one can grasp the philosophy of 
mastication. : 

To know the chemical nature of our food and how nature makes 
use of each constitutional element, and where and for what it goes. 
_ The air should not be least in this work of mastication and 

nutrition, together with that kind of exercise best adapted for sed- 
-entary and out-of-door life. | 
There is much more to point out, but we will pass on. 
It is well I should speak to you of my first experience in life 
and what led me to this rigid course, of which I shall tell you, for 
if I have had any success it is due largely to my strict regimen. 

How and the time the incident could have been so well ordered 
when I was just merging into the world of action, I can never 
know. I only know I was saved, and what did it ! 

Before this, however, I had seen any number of dyspeptics at, , 
my father’s office for a remedy which became famous in Delaware, 
and finding that about one in every six persons had dyspepsia, and 
it that was all their own fault, and how much was dependent on 
ourselves for prevention of disease as well as the cure, I was awak- 
ened. 7 
This remedy had led me into eating the grossest and richest 
foods, feeling I could glut my appetite and yet have a panacea. I 
did not see, however, the effect it would have upon my whole 
nature, nor the final result of increasing trouble that the remedy 
could not cure. 

Like most boys, I had contracted a habit in my early life that 
held me until my fifteenth year. I tried to break away from it but 
in vain. I was conscious of its banefulness, and that it would de- 
stroy my usefulness. © 
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The church people said, ‘‘ Go to the Savior and he will change 
your spot.’’ I scoured my knees out at the mourners’ bench, but, 
of no use. I soon saw it was ridiculous. Just at the juncture I 
had placed in my hands, by a friend, a little monograph by the 
celebrated O. S. Fowler (the great phrenologist), who pointed out 
so clearly the remedy that my faith was strong. I believed 
that physical laws had to be bowed down to and obeyed. He 
referred me to myself, not to the church. 

How could I do all this? 

Let us see, Mr. Fowler said, ‘‘ Young man, throw aside pork, 
meat, condiments, stimulants,—commence a new life physically, 
and your morals will take care of themselves. Until this is first 
done you need not hope for relief.’’ 

I found prayer would not, and I had to accept that which was 
clear to my mind. 

My faith was such that I at once went to work. 

I had sown vice baited plainly, with as little swearing in it as pos- 
sible, and upon cold bread and water I lived for three months. It 
was not starvation, but compared with the fatted calf was pretty 
near it. | 

One week had not passed before my villainous habit had left me, 
my will grew stronger each day, and I found myself relieved 
entirely from the chains of passion. In this manner, I have, thus 
far, kept my will above mere material grossness, and I feel that my 
life has been doubly sweet, although with monkish carefulness I 
have lost what the world calls its sweetest morsel. 

Now it is my opinion still, that we can rely upon ourselves when 
all else fails, if we but desire to do right and will inform ourselves 
in physical laws. 

The most acceptable thing to the majority of mankind, and in 
which they are ready to participate at any and at all times, and 
without which all entertainments are considered incomplete, is a 
‘‘ feast of reason and a flowof soul.’’ But, when any one attempts 
to philosophize upon what is eaten and drunk, he is set down as a 
boor. At the 7z7s& of being so considered, I am here to-night to 
speak to you of the laws governing every morsel you take and 
every drop you drink, and that it is not idle nor simple to embody 
into a lecture what is in accordance with all Law and the develop- 
ment of all /orce, and that it is as easily understood and practiced, 
if there is a will to do so, as the principles of mechanics, a prob- 
lem in mathematic, the laws of chemical forces or the principles of 
physics. 


“ 
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Suppose you that God would have left without law in this par- 
ticular, the highest type of all his works—Man ? 

Is there nothing more than instinct to govern man’s appetite, 
who has two distinct natures above the brute, and which 
must be fed as well as the mere body, physical? Of the various 
articles in nature grown for his wants in all latitudes, is there no 
law by which he can select what is most suited for that latitude or 
his peculiar vocation, whether indoor or out, sedentary or active, 
upon the sea or on the land? Can we eat and drink to our heart’s 
—stomach’s—content, without reflectidn? No, my friends, it is 
upon this I wish to enlighten you, and show most clearly that your 
highest welfare, physical, moral and spirtual, are all under laws as 
well established as the laws governing all the forces at work in na- 
ture, and your life can be made sweet or bitter, a blessing or a curse, 
just as you regard these laws at the table. I go so far as to say that 
he who cannot control his appetite at the family table, cannot control 
his evil propensities, but will give freedom to his passions and will 
be far from reaching or practicing that true moral life which can 
only come from hourly denial to the common appetites of the stom- 
ach. I maintain that our moral nature is controlled largely by the 
body, and the sfectal food taken into the stomach; and, to become 
and remain truly reformed (from the ways of the world) demands 
that we should recognize that control of the will is dependant upon 
the food we eat. And I hope to make clear to you that the crav- 
ings of the system for alcohol, tobacco and the condiments of the 
table are largely due to the false manner of eating and drinking ; 
and that if we even expect to have intemperance in alcohol and 
tobacco blotted from existence, it must be by the zatural means at 
our hands of governing ourselves in all our natures, physical and 
moral, and not upon the supernatural, nor upon our prayers to 
the 4/mighty, to do what his laws say cannot be done. ‘‘ God 
helps those only who help themselves,’’ or have a will to do so. 
All the pledges signed are of no importance and value until 
we can control ourselves in making choice of proper articles of diet 
adapted to individual necessities in the latitude and vocation of 
each, and know how to eat them. : 

The sooner we rid our superstitious minds of the idea that our 
moral nature requires no material feeding, and that virtue can 
grow without exercise, and consequently without food, the better 
for the world. 

The law is being firmly established that no phenomenon or effect 
can be produced without a cause ora force. If we lift a weight, 
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an amount of something we call force is expended equivalent to the 
weight. It is at the cost of force or some power spent, and, in each 
case, that force cannot be kept up without the body is supplied by 
food that can be converted into force for the muscle or nerve involved 
in the action. Wherever there is action there is life, and life must 
be renewed every moment or it becomes extinct. So I say with 
the moral nature, it cannot exist and perform healthy or virtuous 
work, without it is fed upon the proper fabulum or food which 
goes into the stomach and into the blood, and thus moral force is 
manifested through the action of our minds. Then, to reach the 
highest moral and Christian character, and fill the highest destiny 
here on earth, man must know God’s laws in the physical universe 
as well as the rules of His Bible. 

Can any one reflect fora moment, and say that it requires no 
effort of his physical or material mind to perform a great act? As 
there can only be a sound mind in a sound body, so there can only 
be a healthy moral expression from a sound body fed upon food 
best calculated to give strength to vzrtuous actions. 

Let tt be borne in mind throughout my lecture that our moral life 
ts largely controlled by our physical frame, and that tt must have tts 
special sustenance as the muscle requires nitrogen, or the nerves 
phosphates. 

In arguing this subject I would have you understand that I am 
not to be placed among materialists, and that mere force will justify 
for all the manifestations or phenomena in the moral world, and 
that prayer and the Bible are of no value, and that we have no in- 
tercessor with whom we can plead. No! No! But I say, that so 
long as we have the spiritual or moral nature in us combined with 
the physical, which latter is governed by the laws of force, and 
the food we eat, so long will our spzrtual be in bondage to that 
physical force as manifested through the flesh; and, unless we 
bring the animal or physical in complete subjection or bondage to 
our wills through the food that goes into the stomach, we need 
scarcely hope to attain any divine gift, except by a special act of 
Providence. 

You see then I consider it of the greatest moment, that we should 
know what to eat, how to eat, and when to eat, to enable us to 
have the most perfect control over the passions, which I further 
say can be done without recourse to prayer or insult to God 
from our mirconception of His functions or duties to us, or His 
laws by which all things are governed in the spirtual and physical 
universe. 
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Please do not forget then that, while I shall tell you that starch or 
sugar, or fat will make fat when placed into the stomach, at the 
saine time it is not meant to be spiritual food to make you stronger 
in that system also. No. ‘The spirtual or moral system needs no > 
such food to sustain it, but it is made szdject to any of the foods 
eaten, which elevate or depress, and make you either a better man 
or a worse one. 

I told you I should found this lecture upon my personal observa- 
tions and life, but do not wish you to look upon meas a perfect model 
of such a system. No one can, on this earth, attain to such emi- 
nence. If approximation can be raached, let it suffice. There is 
ever room for progress or advancement, and he who thinks he has 
become a saint, let him take heed lest he fall. 

Hach may understand the laws of Nature, and conform there- 
to so far as is possible, but the end is not yet reached. Nor can 
each one stand on the same elevated plane of spiritual life ; let 
him do all in his power, for each has his capacity, talent or genius, 
but it is physically and morally impossible for everyone to be 
a giant in the spirtual life, any more than in the physical. 

Now that I think you comprehend my meaning, let us pass 
to the common sense view of the food we eat and its composition, 
and see why it has a specific affect when in the living body, of mak- 
ing brains, muscle, bone or fat, or spiritual muscle, bone or fat ; or, 
in other words, consider the human body, physical, mental, moral 
and spiritual, and its wants; and the resources from which it gets 
its supplyas seen from a philosophical and practical standpoint. 

Chemical analysis reveals the fact that all things on the earth are 
composed of about sixty-five elements, and the human system of 
fourteen of these elements. It is scarcely necessary for me to tell 
you that the laws of chemistry are as positive and fixed as that of 
mathematics, and that your bodies are composed of oxygen, hydro- 
gen, nitrogen, carbon, phosphorus, calceum, fluorine, sulphur, chlo- 
rine, sodium, iron, potassum, magnesia and silicon, and these in 
definite or fixed proportions or weights. Chemistry also reveals to 
us how much of each of these simple elements composes every veg- 
etable or mineral, as well as the exact quantity of each in our 
own bodies ; and physiology teaches us how much of each element 
is needed to develop the muscles, fat, bones and brain. | 

We know also that no one article of food is sufficient to sustain 
human life but for a limited period ; hence, a mixed diet is prefer- 
able as well as necessary ; and it is by the intelligent choice and 
use of food through chemical law that life can be prolonged, and 
nearly all our woes avoided. 
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Upon this point it may be hard to convince many of you. Jn- 
stinct will be set down as the true guide, and no law has ever been 
devised, nor can be, to enable man to live as the lecturer indicates. 
My friends, be not deceived! I tell you again, not a breath is 
taken but it has a specific or certain force which it imparts to the 
blood. Nor is there an organic food thrown into the stomach with- 
out having some of these fourteen elements extracted from it, 
and each goes to supply to the system what it needs and calls 
for and will have, when it is presented in the right form for 
it to grasp. Without a perfect law here, how long could such 
a delicate apparatus run or exist? Therefore do not reason 
in advance that it will do to talk about, as we lecture on art or 
other theoretical matters, but be assured that it is as true as the Rev- 
elations or mathematics. What are these elements? They are 
the simplest forms in nature, and from which you cannot extract 
any other principle or quality. An element isa body composed 
only of one thing. Gold, silver, lead, tin, zinc and iron are ele- 
ements, and you cannot make anything else out of them. Iron is 
iron, gold is gold, etc. So when I speak to you of fourteen of 
these elements, which make the human body, such as carbon, hy- 
drogen, nitrogen and phosphorus, you can rely upon it that itis a 
fact, for chemical analysis has established it. And the foods con- 
taining these elements have been analized while they had life, and 
also after decomposition, as when wheat is made into whiskey. It 
is morever fixed as law that a definite quantity of each will com- 
bine to make a new and entirely different product, as when chlo- 
rine and sodium form salt. But for our purposes to-night we want 
to know what are the elements that compose our body, and the 
food from which they are taken, and, whether they are chemically 
combined as in salt, which is nothing like that from which it is 
made, or merely mechanically mixed as the air we breathe, com- 
posed of oxygen and nitrogen. 

If air was a chemical mixture, like nitrous oxyd gas, which 
produces, to a certain extent, death, we would not have it giving 
life to the blood, and helping the food which has gone into the 
stomach, and is finally taken up into the blood, to give us strength 
and force, and at the same time causing the old particles of the 
tissues to be thrown off as useless. No! this nitrous oxyd air 
would go into the blood and pass out through the lungs and skin 
the same chemical poison like unto that which first entered the | 
blood. Itis the same with alcohol, which was once organized 
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food, as in the grain of wheat or rye, and the carbon, hydrogen 
and oxygen merely combined, so that the stomach does not have 
to change them by chemical law, but are gotten at in their simplest 
form, not taxing the system to convert them into food for muscle, 
bone and nerve. 

Let us look for a few moments to the beautifully simple law by 
which these elements can be made either food in prolonging 
life, or poison to produce death by degrees or instantaneity. 
How wonderful the law, and yet how necessary to the propagation 
of animal existence and its prolongation. 

We will take but one or two articles which are standards upon 
which we can rely for our nourishment. 

A grain of wheat, which is of such vast importance, aie to 
the system the greatest number of these elements and in the best. 
proportion of any other grain, and life can be indefinitely carried 
on together with water and air, with this, better than with any 
other one article of food, under ordinary circumstances, such as 
latitude, and the amount of action to be performed by the individual. 
_ Now this grain of wheat we will divide into three parts, without 
naming all the other elements init. These three answer for all 
our purposes, not only with wheat, but every article of food of 
which we may have to speak. Composed of carbon, nitrogen 
and phosphorus. Sixty to seventy per cent. of that grain is car- 
bon, or the heat and fat-producing element; nitrogen, twelve to 
fifteen per cent., or muscle makers; phosphates, from one and a 
half to three per cent., or food for brain, bones and nerves. 

These vary in proportions as the grain or article of food is grown 
in a cold or warm latitude. Take the Indian corn. That grown’ 
in the South contains less carbon or heat producing element than 
that grown in the extreme North. The climate being warm and 
of greater duration when grown for a series of years in the South, 
the corn requires less oil or carbon to sustain its life when cold 
weather comes in that latitude, and of a sequence it cannot impart 
to our system more of the carbonate than it has taken to itself. 
Just as we find ourselves eating less fatty food in summer when 
there is so much external heat. That part of the phosphorus— 
phosphate of lime—which goes to form bone, is found largely 
with the nitrates, on the outer side just beneath its flinty covering, 
and the soluble phosphate which is food for the nerves and brain 
for immediate action is near the centre of the grain, or its heart, 
so called. And this same arrangement is found in the whole veg- 
etable world, including the grains. 
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Let me say just here that these proportions are largely due to the 
soil upon which each is grown. ‘The farmer cannot raise first-class 
wheat where the phosphates are not a part of the soil, and which - 
are given to it artificially, from ground bones and everything con- 
taining dead phosphorus. If it was not in the soil, wheat would 
soon deteriorate, and the land would fail to grow it except as a 
bastard article, and which would not impart the phosphates to the 
blood. 

If we take this same bone phosphate as we place it in the ground 
as food for wheat, which came originally from the soil before vege- 
table life was instituted in the world’s growth, or was placed in it 
artificially, by man or through the death and decomposition of an- 
imal bodies, and in this inorganic form or lifeless state, take it into 
our stomachs, suppose you that the stomach could digest it and 
build up the tissues with it? You will better understand this as I 
proceed. 

It becomes necessary now to teach you the gvand and vital dif- 
ference between organic and inorganic life. Here we come to rec- 
ognize the importance of the ages that intervened between each of 
the great epochs or changes through which the earth had passed 
before animal life came upon the stage. 

We will not go back further than the step before vegetable life 
came into view. ‘The disintegration of the Rocky or Mineral 
Kingdom and its distribution over the face of the earth, and again 
through vegetable life, became another form of mineral, carbon— 
pure carbon—in the shape of stone coal, to be in its turn converted | 
into heat or force, giving up its carbon before grown into the vege- 
table from the original decomposition of that one element alone, 
carbon, which, through the floods and convulsions on the earth’s 
surface, deposited these elements in such shape in the soil that they 
could be reached by the vegetable. This inorganic or lifeless 
mineral in the bosom of the earth which is poison when taken into 
the body in its purely inorganic state, was made food for the vege- — 
table world before animal or man appeared, and by which the earth 
was made habitable. Such was the relation of these fourteen ele- 
ments when man came, and without which arrangement of Divinity 
through these thousands of years, man could not have been formed, 
nor can he at this day live, except in obedience to the same law. 
Take one element alone, phosphorus, in its original state, be- 
fore it is taken up by the vegetable, and place the thousandth: 
part of a grain into the stomach and you have a violent poison ; 
whereas, while it is in the grain, three per cent. of the whole 
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mass, it is not a poison but a food. Why the change by first 
entering the wheat or vegetable? It was Divinity that shaped it, 
and we only know that it is true and /Aaf is enough for us. It is 
for us to recognize it as a law of God and obey it as for our welfare, 

spiritual and physical. 

Without further explanation I think you must understand the 
difference between inorganic and organic life. They are life in 
both forms, because of the inherent force in the original element. | 
It is a beautiful exemplification that life is death. Physical, moral 
and spiritual are amenable to the law of force, as death or de- 
composition, or disintegration must take place before organic life 
can be. 

If it be necessary for the perfect cultivation of the soil and the 
growth of vegetable life that we should analyze the soil that we 
may know if any elements are missing and needed by the grain; 
and that the grain be analyzed as well as the compost or earth 
food for its growth, how much more so for us to act as intelligent 
beings and regard, not instinct merely, but the laws which are so 
simple when explained in the light of science. 

Up to this point you must see that we are composed of fourteen 
of these sixty-five elements; that one or more of these fourteen 
compose the food and drink necessary for life; that each of these 
elements in its original state is a poison, and is termed inorganic ; 
and in this state is food for vegetable life only. The elements 
cannot be appropriated or used by the animal until they have been 
vitalized by the vegetable; that by the decomposition or rotting 
of the vegetable, these elements are returned again to the earth in 
their elemental or poisonous condition. 

That this change takes place in the life of the vegetable, and 
every moment there is, not only death occurring or going on in 
every part of the same, but a renewal of life as well. 

The same may be said of the animal body. Death and life are 
interwoven, and without the former life cannot go on. 

What is life to the vegetable world is death to the animal 
kingdom. 

That no one article of food will indefinitely sustain life. There 
must be a mixed diet to meet the requirements of each under all 
the varied circumstances of man’s active life in all latitudes and in 
his vocations. 

That we cannot extract one of these elements from our food, as 
in the case of white flour, where the phosphates are bolted out, 
without injury to ourselves, unless made up by food containing a 
greater quantity of phosphates. 
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That it is far better to eat all foods as nearly in their original 
state—that is, with the elements in the proportion as arranged in 
nature. 

To be healthy, it must be recognized as a fact that what is 
meat for one is poison for another. That is, a diet for a laboring 
man would not sustain one engaged in a sedentary intellectual 
labor. 

That the element that makes muscle will not be converted into 
bone; nor can the carbons which make fat ever be changed to 
nerve material or food. Hach have their specific food and must 
have it or that department will become inactive and finally die. 

And above all this, you may take the proper amount and kind of 
food for the muscles, their activity can only come through a 
proper and full supply of the phosphates. 

That air and light play a very important point in the conversion 
of food into life giving forces, is a fact. | 

We have here laid down the cardinal principles upon which we 
can rely. Let us now make the practical or philosophical applica- . 
tion to every day life. What to eat, when to eat and how to eat. 
What to drink, when to drink and how to drink. 

Bread and water are the two articles most needed. 

I told you that wheat, the world over, met the greatest require- 
ments when made into bread than any of the grains. Of all foods 
there are none to fill its place. Aside from its nutritious and life- 
giving qualities, it has another value but little understood and upon 
which I would like to dwell for a whole lecture. Its mechanical 
presence in the mouth in mastication and afterwards in the 
stomach. 

This forces us to speak of the stomach and its function or action. 

To have the stomach digest properly it must have bulk as well 
as quality. If food required only the gastric juice and saliva to dis- 
solve it and prepare it for the blood, then a stomach of very, very 
small dimensions only would be needed; and food could be in a 
concentrated form as is cheese and oil. But it must have more. 
Unless it would hold a certain quantity, say a quart, there could not. 
be food enough gotten into it at any one time in the shape in which 
it has been given to us, to support life but for a short period. The 
stomach would be ever at work and no time allowed it to accumu- 
late the gastric juice. Besides, it takes from one to five hours for 
some articles to digest, and if food is taken into the stomach upon. 
half digested food, which would have to be if stomach was small, 
digestion would never be completed. 

Take the lower animals asillustrations. The ox, that lives prin- 
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cipally upon grass, has to eat an immense quantity of that food to 
get a few ounces of life giving force, hence the stomach must be 
capacious. As you rise in the scale of animal life, you find the 
stomach getting smaller, as more concentrated food is used. Ifa 
man were to use cheese exclusively, his stomach would be reduced 
in size until it would have no function or action muscularly, and 
_ hence die of inactivity, or it would soon have no power, for having 
nothing upon which it could exert its muscular strength it would 
fail; just as the human arm would loose its power of lifting 
weights if not constantly accustomed to it. And if we would 
increase the powers of the stomach we must treat it on the same 
principle of law that we would the rest of the muscular system to 
increase its strength, by giving it something to lift or digest and 
such articles in quantity and quality that are hard to digest. If 
we place into it food easily digested we will soon have it fail to 
digest even that, and have to resort to something still easier of 
digestion. But if we would have our stomach be a giant we must 
not treat it as having no rights which must not be respected. 

No! For us to be able to lift one hundred pounds extra, we must 
exercise by degrees, and lift five pounds daily, until the maximum 
will be reached. So with the stomach. For instance; cheese is 
looked upon asa very indigestible food, and so it is, but it is nearly 
pure food, and sixty per cent of it nutritious material. It is very 
concentrated, and it will not do to eat much of it. Howcan the 
stomach be made to digest it? Here comes in the use of bread 
for bulk and mechanical presence. 

Eat cheese alone, and you would soon sicken upon it before your 
stomach would be satisfied of the bulk needed by it. You cannot 
eat much of it any more than you could of sugar, another concen- 
trated article. The stomach must have bulk or something upon 
which its muscular walls can grapple and tumble it over and over, 
mixing the juices of the stomach with the contents, dividing its 
particles into finer ones by rubbing together, so that millions of 
surfaces are presented instead of a few. 

Bread comes in to fill the requirements. How? I told you 
cheese was not really indigestible, but in its concentrated form the 
stomach could not get hold of it. While it was in the milk it was 
easily digested, because divided into millions of fine particles, and 
the muscles were exercised ; as well the gastric fluids could come 
in contact with every particle. 

Now you will see that bread steps in to do what the water in 
the milk did. How? Give to your child at breakfast a piece of 
cheese as large as a hickory nut, and divide that into pieces as 
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large asa pea. Take one of these into the mouth and instantly a 
larger piece of bread, and that without water or milk, compel him 
to chew it until it is moistoned with saliva and in a condition to 
swallow ; and so on, until fifteen minutes are consumed in eating 
the whole lump. Do you not see that the cheese has been as finely 
divided in proportion as it was in its original element, the milk, 
from which it was extracted? ‘That the bread holds it in solution 
as did the milk? And the stomach has a chance to attack it not 
only by grasping it but by the gastric juice coming into con- 
tact with it oftener and with more diminutive surfaces. Had the 
cheese been eaten in on or two pieces and without chewing, as is 
generally the case, the lump had but six sides to it, while with 
bread, the superficies or sides, are innumerable. ° 

Besides, a small piece with bread is far sweeter and the taste 
dwells or lingers just as long on the palate ; is really more exquts- 
ite, because the finer and more infinitesimally all food is divided 
upon the tongue, the more delicate the sense of taste. 

You also see that by teaching the stomach to lift a small piece of 
cheese thus eaten, like the arms muscular strength, it is increased, 
and by adding extra cheese (weight) each day, it will digest a very 
much larger quantity. And see what is the result! Any stomach 
that can be taught to digest cheese, can equal the ostrich, to eat 
stones and digest them. 

How necessary then is bread, Loehed flour bread) not so much 
for its nutritive qualities alone, as the mechanical presence. No 
matter whether the food you are eating be moist or dry, bread 
should be taken at the same time for bulk to help the muscles of 
the mouth to perform perfect mastication. 

The mouth is only another stomach (a first stomach we will call 
it), and the saliva thrown into it from the many glands therein 
and around, is as necessary for perfect digestion as the gastric 
juice. To thoroughly masticate a succulent or juicy vegetable, 
and consumite or grind it up between the teeth and mix the saliva 
with it, we must use something like bread to absorb the juices and 
give bulk, so that between the action of the tongue and the cheeks 
and the lips, the bolus of food can be kept between them for the 
teeth to grind upon. If too wet, it is swallowed without mastica- 
tion, and compels the stomach to do more than double duty. The 
bread performs a function or action there the same as in the stom- 
ach. If the food is not comparatively dry, it is impossible for the 
muscles of the mouth to grasp it, nor can the saliva become thor- 
oughly mixed with it. No water or flutd of any kind should ever 
be allowed to enter the mouth while eating. It is against all law, 
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and no animal except man ever does it, unless taught by civilize- 
tion. 

I hardly think there is one here who will dispute this point. I 
here declare it the most important principle in the propagation 
of life through food. The more I study the charactor of bread 
alone, the more cause I have to admire the laws of our being, and 
the less complex they seem. 

We have the same thing beautifully illustrated in that very ele- 
gant dish of pork and cabbage. The cabbage acts the part of 
bread. ‘The oil or fat or carbon from the meat is boiled into every 
fibre of it and will take up only a certain quantity. It is so 
divided or distributed over a vast amount of surface, that when it 
goes into the stomach a person is not depressed or sickened by con- 
centrated fat or oil, and bulk is given which increases the muscular 
powers of the stomach and enables it to lift heavier weights every 
day. 

If the same amount of fat had been taken alone, unless called 
for by the stomach of a laboring man exposed to the cold at zero, 
it would nauseate, and the want of bulk render the stomach less 
able to digest other foods. But in mid-summer it would not do so 
well. Itis adish for the winter. A very little fat, or none, should 
be boiled with cabbage in hot countries, as the solar heat supplies 
the body, and where fatty food is taken in hot climates, fevers of 
the worst grade occur sooner or later. Inflammation always runs — 
higher and is more destructive, and harder to control. 

Go north, however, and you will find that the: Esquimaux will 
eat in the course of twelve hours, a gallon of whale oil and a 
dozen tallow candles. It is compulsory, with them, that the heat 
of the body mast be sustained. ‘The amount of fats consumed is 
enormous, but it is only in proportion to the needs of the inhabit- 
ants of northern regions. You could not get enough of vegetables 
alone into their small stomachs from which heat could be 
extracted. 

In the tropics it is just the reverse ; succulent food and acid fruits 
with lean meats. ‘ 

Those living between these two extremes of latitude have to 
conform to the same law, and in each latitude grows or lives just 
the food best calculated for that district. 

By this time you must perceive that there is some law of eating 
and drinking, and that we cannot do as we please. 

You must now know that the kind of a diet for an out- foor 
laborer who is only using his muscles and consuming the heat 
from the body and not much work for his brains, will not do for 
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one engaged in-doors in purely intellectual labor. For the former, 
fat meat, Indian corn bread, greasy food, everything swimming in 
grease would only keep 42m in goodtrim. From the extra muscu- 
lar action given his stomach it would be marvellous if he should 
ever have the dyspepsia. The extra exertion brings into the lungs 
a greater volume of air, and more rapidly, thereby aiding theold 
particles, used up in muscular action to leave the blood, and help- 
ing the new food for the tissues to undergo more thorough change. 
Such a man could not have consumption except by undue 
exposure. 

The literary man living thus would soon have neither mind to 
labor nor capacity therefore nor disposition to do so. He wants 
the best beef stesk, unbolted flour bread, fish, potatoes (baked), to 
give volume like bread, and for heating purposes. Not fats! He 
has artificial heat all around him, besides, he is not breathing so 
fast as the laborer, hence does not need fat to keep up respiration. 
He must have the phosphates more largely, with nitrates for mus- 
cle: 

The person who will eat a greasy meal and sit down in a chair 
in the heated house and perform no active service, will soon find 
the stomach revolting; and, if kept up, dyspepsia or indigestion 
results, for the stomach is overpowered and the circulation is brim- 
ming full of fats which are of no use because the system has 
artificial warmth outside, and the liver and lungs particularly are 
over charged in eliminating ¢hem from the bleod. ‘The revolt 
soon becomes general and it takes but a little puff of wind to pro- 
duce pleurisy, consumption, and disease. 

Now what has all this to do with the moral and spiritual nature 
in making men good or bad? ? 


Well, as we cannot dwell upon the subject in greater detail, we 
will now show you where it entails bad habits, by calling for 
articles that are not food to whip up the overtasked stomach to 
perform more work, while it is being gorged unlawfully with food 
neither adapted in quantity nor quality for health or life. 

This is done in three ways. 

First.—As the brain is the seat of mental action, and morality 
and spirituality can only come from a brain, and one that has had 
proper food to make it a healthy organization or body, so that it 
could act well and evenly ; and unless that brain can have a con- 
stant supply of mental physical food it soon becomes unbalanced, 
and one cannot control his own actions, which solely emanate 
from the direction of his weakened brain and will power. 

Secondly.—Any one who has not the will force—‘‘ moral 


FROM A DENTAL AND MEDICAL STANDPOINT.—BONWILL. 317 


courage ’’—to control his appetite at the table and live in conson- 
ance with his being, it is reasonable to suppose would and could 
not control his moral and spiritual actions in the form of temptation. 

Thirdly.—When the common appetite has never been controlled 
the stomach loses its powers or functions, and consequently flags 
under the heavy loads imposed and calls for help. What sort of 
help does it get? Condiments.—Pepper, mustard, salt, vinegar, 
pickles, and every spice known, are added in greater quantities as 
the stomach grows more feeble. ‘Tobacco now has its start. ‘I‘he 
nerves must be soothed and hushed, that the cries of the stomach, 
cannot be heard. And this is soon found not strong enough, and 
alcohol must of necessity be poured in to lull the jaded stomach 
and the quantity is increased until there is nothing left of that real 
soul of the body—the stomach. 

This final act all comes of not dealing fairly with the stomach. 
The man who will cheat his stomach and enslave it, will cheat his 
neighbor the very first chance that occurs, and will not serve his 
God if he has thus been a slave to his ordinary appetite. 

Do I put it too strong? There is no one can deny that one of 
these articles alone which is found on the table of nearly every one, 
in some form, will make any man a devil or fiend. Alcohol never 
made any man a better Christian and a more exemplary character 
to the world. — 

There are none of the condiments but what have a poisonous 
influence on the passions; and as they add nothing to build up 
health tissue and strengthen the brain and will power, they 
inflame the blood and weaken every organ in the system, particu- 
larly the stomach and brain, and they have not only less capacity ° 
for healthy action, but less powers of resistance, making that man 
an easy prey to his animal nature in just ratio to the weakening 
of the stomach and brain. 

Tell me then that what we eat and how we eat has nothing to 
do with our moral actions? 

It is not necessary to make a habit of fasting at stated periods 
unless the system has been glutted for many months until it can 
hold out no longer. Then, as a necessity for the body, it must be 
done or die. But such fasting is of no spiritual use unless a 
return is made to a philosophical or rational mode of living and 
that kept up for an indefinite time. 

The point zs to be master of your common appetites at all times 
and under the most trivial as well as the most trying circumstances. 
Be ever on the alert that there can be but one master, and that 
your will; and that as you master these little details of life you 


318 THE PHILOSOPHY OF EATING AND DRINKING 


have conquered the larger ones in the aggregate without special 
effort. 

I say then, that unless we do recognize the importance which J] 
attach to this system of eating and obey it, we cannot but be mor- 
ally and spiritually weak in proportion. You cannot serve God and 
man and your stomach. 

Aside from every other consideration it gives one splendid dis- 
cipline. Just asin the army. Does the commanding officer wait 
to drill his men in all the minutia of scientific military life until 
the eve of battle? No! The azscipline is what he must have 
which comes of action, action, action! Every moment, day by 
day, are they drilling, and all for dzsczh/ine when on trial. It 
becomes a part of every soldier’s nature so often is it repeated. So 
with us in preparing our bodies for any emergency. And, in so 
doing, of necessity we have born and tutored in us that grand 
morale which is the great stimulus to the soldier in action and to. 
one who has kept his stomach well disciplined by daily drill. 
Morality nor spirituality does not grow by chance nor is it direct 
from the Deity. It is an element of our nature that must be culti- 
vated, and grows by what it feeds on. 

There is scarcely a passage in the Bible but tells you do thus and 
so; not look to the Lord for everything ; for the Maker found out 
very soon that it would not do to give man too much assistance. 
It does not do to prop a young tree. Give it sunlight, earth con- 
taining its food and sufficient exposure to the raging winds, and if 
it has the true grit within it, it will support itself. 

By this, I understand, that we are free agents not only in the 
physical world, but of a sequence in the moral world as well; and 
the sooner we recognize it the more sczentzjically will Christianity be 
prosecuted and practiced. The law of development and progress 
from one state to another holds good here. ‘The origin of life 
comes from a single cell. So does our moral bodies, and no one 
was ever made a full grown Christian at one stroke of conviction 
except by special miracle. 

Do not mistake my meaning and think that I would have you 
believe that God takes no cognizance of our actions, and gives no 
warning voice directing usin the right way. No! No! If any 
one has reason to feel and know that a spiritual hand has directed 
his ways, it is the speaker. 

Nor would I have you look upon me as the highest type of 
physical and moral development, although I have endeavored 
through thirty years to rigidly carry out what I preach. I before — 
intimated that we are not all constituted alike, physically, mentally 
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nor morally. With a// this philosophical and physiological training 
I could never become a large muscular man; neither could I 
become fat, except I violate this common sense law and eat more 
fat than my peculiar organization calls for, and at the expense of 
my mental or nervous system which predominates. Nor could I 
become the highest type of a Christian any more than I coulda | 
first-class artist unless I have the genius for each. But with God, 
the one talent of moral nature improved and not thrown away, 
reaps a higher reward. If there bea silver tinge or lining upon 
the cloud that Christians think is darkening their sky, it is that 
science is pushing its way into Christianty and is laying out a law 
which will eventuate the grand problem that we can become more 
appreciative Christians and better ones by understanding law. To 
my mind there is nothing more grand in its way, and it can be 
worked out as surely as a problem in mathematics; and the 
spectacle of a man thus possessing his own soul and helping to 
work out his own destiny, is surely more in keeping with God’s 
wishes and designs than if God had to do it all for him. 

Let us not then fear the truth, nor be unwilling to take the 
responsibility of standing alone on our physical and moral nature, 
nor refuse to be disciplined by these laws I have laid down, but 
recognize that full growth and manhood in the moral as well as | 
physical, can only come slowly and gradually of force rightly 
developed and applied. 

In conclusion then let me give you oxe practical illustration of 
the origin of that great curse and scourge and its cure—Intemper- 
ance in alcoholic beverages as very apropos to the subject. The 
study of this question from my own personal standpoint assures me’ * 
that the habit is first engendered at the dinner table, not directly, but 
indirectly, from the custom of not eating philosophically or 
rationally. The habit of not making choice of appropriate food 
for our particular vocations; the haste in masticating ; the use of 
fluids to wash down what has not been masticated; the too great 
fluidity of the food in the stomach. Eating two often and late will 
sooner or later destroy the functions of the stomach and have it 
calling for stimulants to spur it up to increased action. Step by 
step coudiments stronger and stronger are used until tobacco, and 
finally alcohol is not stimulating enough to keep the poor over- 
worked stomach up to the standard, and all failto doit. It is 
not only the stomach that is over mastered, but the will power or 
moral is in obeyance and powerless to reclaim the drunkard. 
What will reclaim and hold him? I say that no power will keep 
him unless he changes his course of living at the table. If the 
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vicious modes of eating and drinking the ordinary foods, are con- 
tinued in by the converted drunkard, there is no hope for him. 
And until the advocates of temperance recognize these plain facts 
thousands of drunkards will continue to be made, the foundation 
of which is laid in childhood, and you can only eradicate it as a 
disease by returning to a rational course of living at the table that 
no stimulants will be longed for. All the pledges in the universe 
will not hold a drunkard who has for years previous to commenc- 
ing to drink had no control of his appetite at the table. 

Then let us commence at the right place and educate ourselves 
and our children, by force if necessary, from infancy up, that the 
system may be kept in a normal or healthy action in all its depart- 
ments, and if the principles are practically illustrated by the 
parent doing the same thing before the child is asked to do it, we 
need not have much uneasiness as to the morals of that child who 
has obeyed. Napoleon said that victory was on the side that had 
the heaviest artillery. I say that the child that can be raised 
until the twentieth year on this plan, so as to keep the stomach 
strong, will have no desire for condiments, tobacco and alcohol, 
and will be the conqueror because he has the strongest or heaviest 
stomach. Neglect to so train children is the fundamental cause 
of drunkenness, and from which springs much of the immorality 
or vice which is manifest. . 

My prayer or desire to you is that you may receive these estab- 
lished truths in the same spirit in which I have spoken them and 
not look upon them lightly, for I assure you again, that it is in all 
seriousness I have given you the results of my experience and 
observation, and my only regret is that I could not do so ina 
more thorough and pleasing style. 


DISCUSSION. 


Dr. JOSEPH HEAD.—A series of experiments were carried on 
by the University of Pennsylvania, to determine the value of all 
wheat or bran bread over the fine flour bread. It was proven that 
this bran was not digested and was therefore of no benefit to the 
system, except as a mild laxative. I believe it is good practice to 
drink water when we feel like it, as it removes dangerous sub- 
stances from the system. One reason why people in this country 
do not suffer from gout so much as they do in England, is because 
by drinking more water than they do there—the uric acid is washed 
out of the system. | 

Dr. DARBy.—I have long been familiar with Dr. Bonwill’s sys- 
tem of eating and drinking, and although I have found no occasion 
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to practice the same myself, I have nevertheless admired his 
adherence to a practice which he believes has been conducive to 
health. 

Years ago when he was a frequent visitor at my house he often 
upbraided me because I partook of liquids during meals, and 
prophesied for me impaired digestion if not a speedy death. I 
have persistently continued the habit which seems a general one 
and I am not aware that my digestion and general health is infe- 
rior to Dr. Bonwill’s. 

It is unquestionably true that the average man eats more food 
than he actually needs, and that he also partakes of a greater vari- 
ety of food than is good for him, especially is this true of the pro- 
fessional man whose duties are not manual. ‘The older I grow the 
less is my desire for a great variety of dishes, and I am happy 
in having learned just what to eat and what to refrain from eating. 
It is well for every man to learn and to learn as early in life as 
possible the things which he can eat with impunity, and then to 
have the moral courage to eschew those things which are not 
‘suited to him. 

While the dentist’s life is not a sedentary one, it is nevertheless 
a life of close confinement, and although his duties are not such 
that great manual exertion is required, there is a great draft upon 
the nervous system, and the food of the dentist should be of a char- 
acter to supply the waste without loading the stomach with super- 
fluous material. In the matter of eating as in sleeping, every 
man should be a law unto himself. Few dentists spend adequate 
time on their mid-day meal, which in my opinion should be a 
light one. If we were all to adopt Dr. Bonwill’s method of par-. 
taking of no fluids, we should of necessity take more time for our 
eating, because dry food cannot be swallowed rapidly until it has 
become moistened with saliva or liquids taken into the mouth. 
In that respect if in no other, his theory would seem to be of prac- 
tical value. | 

Dr. JAMES TRUMAN.—I was interested in Dr. Bonwill’s paper 
notwithstanding its great length, and was forcibly impressed with 
his theory of the evil effects of food too highly seasoned and in too 
great variety ; but after all, this is a matter which each individual 
must study in connection with his own appetite and preferences. 
Nature points out what we need at different periods of our life, 
and as a rule, it will be better and safer to eat such things as we 
feel a desire for. In our younger years we require stronger food 
and can eat it with impunity, but as we grow older we naturally 
prefer a simpler diet, and at this period this is better for us. I 
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have no doubt if I live a few years longer, I will be obliged to 
abondon meat entirely. I am losing my taste for it now. Nature 
teaches the advisability of a more simple diet, especially to those 
who live sedentary lives, by taking away the desire. My opinion 
is that to live at his best a man must live upon certain articles, 
governed largely by the character of the climate and his environ- 
ments. The man of to-day could not have lived in the carboniferous 
age, for the earth did not then produce food fit for his organization, 
neither do I think he would be fit to live on the earth four thous- 
and years hence. It is unnecessary to consider long eras of time, 
but it is important to note the changes of environment and cli- 
mate due to a change of residence. A man who goes from this coun- 
try to Europe will certainly lose strength for a year or so, until he 
reaches a period in which his system will gradually require and 
will be able to live on the food that the natives live on, and when 
he has thus become physically tamed, this character of food is bet- 
ter for him than that which he was used to in hisold home. Now 
why is it that this change of food is necessary? I do not know. 
It is not that the climate is hotter or colder, or that it is dryer. 
‘That the food eaten has much to do with the quality of the men- 
tality of man, cannot be questioned. In proportion to this gross- 
ness of the food, will there be found refinement or the reverse. 
Barbarism is largely the result of the savage food taken into the 
system and the savage environment of the whole life. 

The matter of knowing how to choose the best food for our- 
selves, is one of very great importance for dentists, because we 
can only achieve the best results when in the best condition. I 
have always been a great water drinker at every meal and between 
meals, and I never suffer from indigestion. In this country we 
need a great deal of water for the air is dry, much more so than in 
Europe. When we go abroad they laugh at us for our water 
drinking habits. : 

Dr. GuILFoRD.—While I admire the diligence of the essayist 
in the preparation of his paper and the strength of resolution 
which has enabled him to live in the self denying way which he 
has described, I think he is wrong on some points; I don’t think 
a man’s food has any influence upon his religion or his morals. It 
may have, but I don’t believe it. A child will take in more evil 
through his eyes and ears than he will through the richest and 
most varied food. 
I think with Dr. Truman that it is necessary to drink water 
freely ; it answers an excellent purpose in washing out the system 
and cleansing it. Water being the simplest and purest liquid, 
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serves this purpose better than anything else. However, I do not 

think it advisable to take large quantities in the night time, for 

various reasons. I should prefer taking it through the day. Dr. 

Bonwill’s idea in regard to food is well enough and no one can 

make any objection to his eating as he described, but if he drinks his 

water as he has®described to us I would not live with him an hour. 

I think if Dr. Bonwill took more unbolted flour and more potatoes 

he would look healthier and fill out his clothes better. There is one 

point the Doctor overlooked. Man is an omniverous animal and is 

especially designed to eat and digest a variety of food, and if this is 

so, it follows that he needs variety and should have it to keep him- 

self at his best. Iftoo great a variety or too great quantity of 
food is taken into the stomach nature digests what it needs, and 

carries off the rest. If we can preserve a healthy tone there will 

be no trouble about it. Every man is a law unto himself. If he 

eats according to his normal appetite he can take any ordinary 

food and live and thrive. Meat should always be broiled or 

roasted, for when it is fried or boiled, the best of its substance is 

always lost. Potatoes and all vegetables should be carefully pre- 

pared and neither over nor under-done. I eat meat at break- 

fast and dinner. If I feel like drinking water between meals I do 

so, and at the end of my day’s work I take a good hearty dinner, 

which with me is the principal meal of the day. I believe I have 

thriven on this way of living. I don’t go to bed any earlier than 

Dr. Bonwill does, and I believe if he were in my company for an 

entire day, he would be convinced that I can do a good day’s 

work. I believe that a man should take sufficient rest and take 

it at night.- After every meal there should be a period of rest. I. 
always enjoy my breakfast, and eat heartily, for I depend upon it 

to furnish me with strength for more than half of my day’s work. . 
My luncheon at noon is light, consisting of a pint of milk and a 

roll or two. I have neither the time to eat much in the middle of 
the day nor the opportunity to rest, as I should have to after a heavier 

meal. My dinner I take at six o’clock after my day’s work is 

over, when I have both the inclination and time to enjoy it. 

After dinner I smoke a cigar and enjoy it very much. If Dr. Bon- 

will would smoke a good cigar every night, he would go to bed at 

peace with all the world and himself and enjoy the refreshing sleep 

that waits upon the contented man. 

Dr. FaucuTr.—I think it not inadvisable to drink water at 
meals. It is not necessary to drink with food in the mouth, but 
after having masticated and swallowed the food, it is well to take 
a sip of water. I think the secretion of the gastric juice requires 
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water in the blood vessels supplying the follicles. If preferred, 
tea can be taken instead of water and perhaps will do as well, but . 
we tnake a mistake when we drink milk or cream in it, for the 
tannin in the tea unites with the albumen in the cream and makes 
what should be a healthy drink really harmful—tea should be 
simply an infusion and should not be boiled, for that alters the 
character and develops hurtful principles. I think it is an excel- 
lent practice to introduce some liquid into the stomach before 
breakfast, and that hot is better than cold. Clear hot water or 
what children call cambric tea, is much better than coffee. 

Dr. BENNETT.—I am pleased with the remarks of the last 
speaker. ‘They touch the science of the subject at some important 
points. Back in the forties and fifties, when the isms and the ologies 
were carrying everything before them, the subject of dietetics was 
over done. Fanatics began to fancy that all reforms must be based 
on diet, and the more they thought of the subject the worse they 
felt. O.S. Fowler and others, after suffering from dyspepsia for 
years, attempted by fine-spun theories to convince the sound and 
healthy that meat was animalizing and that we all ate too much 
and too often. In fact any one who thinks too much of the subject 
of eating will be always sure to suffer from indigestion. The 
common sense rule of dietetics is to eat good food which pleases 
the palate, and if one is healthful and living a natural life, he will 
never know that he hasastomach. I drink water freely, especially 
in the evening. 

Dr. TEES.—I am surprised that so many intelligent people 
object to highly seasoned food. The seasoning is generally com- 
_posed of pepper and salt—both acting beneficially upon the 
system, the pepper as a febrifuge and the salt as an aperient, 
besides making the food appetizing, which is an important con- 
sideration. I think the principal meal should be eaten when the 
labor of the day is over—two meals a day are ample for a dentist 
in active practice. I find myself benefited by this course and my 
best time for work is between eleven o’clock and six. When I 
ate my dinner at noon, it made me both weak and sleepy. Care 
should be taken not to eat too much bread made from unbolted 
flour, as there may be danger of injuring the delicate membrane of 
the stomach and bowels. 

Dr. THomAs.—I do not endorse Dr. Bonwill’s theory that our 
passions should be controlled by any particular class of food. My 
observations have taught me that men of strong animal passions | 

are usually strong in other respects. They have great force of 
character and are the men who accomplish the great works of the 
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world. Napoleon the First was a man of strong passions, as many 
others who could be named nearer home. An attempt to weaken 
the passions by dieting, will reduce their force in other respects. 
We must recognize that the different organs in our body are not 
always of equal strength. Some men may be strong in their 
animal passions and weak in other repects. So also with the 
organs of digestion. Plenty of people suffer from indigestion and 
think they are confirmed dyspeptics when there is nothing the 
matter at all except that their digestive power is weak and they 
eat too much. If each one will study his own stomach and put 
into it only that which he has learned will be taken care of, there 
will be little need of medicine and but little complaint. 

Dr. BONWILL.—When you take into consideration that one 
person out of every six has a stomach that is worth nothing, and 
that eighty per cent. of all diseases treated by physicians are 
brought on by indiscretion in eating, you will agree that the 
subject of my paper this evening is of sufficient importance to 
claim our attention. I did not present myself before you this 
evening an example of what judicious diet would do for a perfectly 
strong and robust man, but only to detail the method by which I 
have been enabled to get the best out of my poor, little dyspeptic, 
consumptive body. Now I will tell you why I don’t eat fat meat. 
It is because in my occupation I do not breathe fast enough to use 
up the excess of carbon in fat. When in my office, I am standing 
still and not taking any active exercise to accelerate my breathing, 
often indeed holding my breath for a moment while carefully 
working at some particular point. The consequence is I must be 
careful that I eat nothing containing an excess of carbon, since my 
moderate breathing does not furnish oxygen enough to my lungs 
to burn it up. Icannot drink any kind of liquid, while I am 
eating, because it would wash my food down, without giving me 
a chance to masticate properly. By avoiding this drink at meal 
times I insure an abundant supply of saliva, which does its proper 
part in the process of digestion by changing the starch particles 
into sugar. ‘Those who have spoken have ridiculed my apparent 
weakness, but the truth is I never have any physical trouble and 
have not had for years. I do not agree with those who think the 
system should be washed out every morning by great draughts of 
water. I think it good practice to wake the stomach up by a very 
gentle stimulant taken the first thing. Alcohol does no good, 
but coffee followed by a slice of brown bread and a nice piece of 
steak is beneficial. 
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